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«4 » '<-»»»**ll^E IT RSMEMBESED, that on the thimday of October, in 
i£>« Smi^'^ ^^ fifly-third year of the independence of the United Staten^ 
* X rt -ii it Ma-a ft V o^ America, Zaoock Thom pioit, of |he raid District, hath dspoc- ^ 
* T T ^Vf ¥ ¥ * ij^ j„ jjjjg office, the title of a book, the right whereof he elaiwa ^ 
aA Author, in the words following, to wit : 

" Thompaoo'i New Arithmetic. The Youth's Assintant iff Theoretic and Pra«- 
trcal Aritlunetie ; designed for the use of 8cho<;^ in the United States. By Zadonk 
Thompeon, A. M. Author of the 6«zetteeVOT the State of Vermont. Improred 
Bdi^." 

Ijik^eonformity to the act of the Congress of the United States, entitled '* an act for 
th^encoaragement of toanjinff, by securing the copies of maps, charts and books to 
IM authors and proprietors of such copies, during the times therein mentioned." 

JESSB60VE, 
^ Clerk of the District of Vermoat. 

A title copy of record. Examined and sealed by me. J. CiOYE, CLsaa. . 

The following explanations and table not being contained in the 
Written Arithmetic, are •inserted, here for the convenience of thoM 
who have not studied the Mental Arithmetic. 
saEdUALiTY is e'xpresscd by two horizontal marks ; thus 100 cts.Bs 

1 dollar, signifies, that 100 cents are equal to one dollar. 
-|-Addition is denoted by a cross, formed by one horizontal and one 

perpendicular line, placed between the numbers ; as 44-5=9, 

signifying that 4 added to $ equals 9^ . 
^ X Multiplication is denoted by a cross, formed by two oblique lines 

placed between the numbers; as 5x3=15, signifying that S 

multiplied by 3, or 3 times 5 are equal to 15. 
-— SvBTiiACTioN is dcuotcd by one horizontal mark, placed between 

th^numbers ; as 7 — 4=3, signifying that 4 taken from 7 leave 3. 
)(, 4. or ^Division is denoted three different ways ; 1st. by the re. 
> versed parenthesis ; 2dly. by a horizontal line placed between th« 

numbers with a dot on each side of it ; and 3dly. by writing th« 

number to be divided over the other inthe form of a fraction ; thus 

2)6(3, and 6-f-2=3 and f=3, all signify the same thing, namely 

that if 6 bl divided by 2 the quotient is 3. 

MULTIPLICATION AND DIVISION TABLE. 

" 1| 2| 3| 4| 5| 6| 7| 8| 9| 10| 11| 12^ 



2| 4| 6| 8|10|12|14|16[ 18| 20| 22| 24: 



3| 6| 9|12|15|18|21|24| 27| 30| 33| 36 ; 
4 | ^i|12|16|20|24|28|32J 36| 40| 44| 48 ± 
5[10|15|20|25|30|35|40| 45| 50| 55| 60 :! \ 
6[12[18124|30|36|42|48| 54| 60| 66| 72 ^; 
7|14|2l]28[35|42|49[56| 63) 70| 77| 84 :: 
8|lgj24|32|40[48|56|64| 72] 80| 88| 96 | 
9il8]^7|36]45}54[63172| 8I| ^| ggjiog j: 
10|20ffl)|40|50|60|70|80| 90|100|110|120 h : 
^ 11|22|33|44|.55[86J77|88| 99|110|121|132 t 
|l2|24|36|48l60i72l84 96|108|120|132Jl 
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Whkiv the improved edition of this work was published, in 1828, 
it was intended that the Written* Arithmetic, which forms the second 
and third part should always be accompanied by the Mental Arith. 
metic embraced in the first part. Since that tim%it has, however, 
been thought best to transpose such table^ from the Mental to the 
Written Arithmetic, as to render the latter complete without the 
former, in order to lessen the expense of the book to those who do 
not wish to study mental arithmetic, or who have studied 8om& oth- 
er treatise ; and, thus prepared, it is now presented 'to the public. 
No alteration has been made from the last edition in the arrange- 
ment of the rules, and the whole of the second p&rt is presented, aa 
be fore,- on the inductive plan of Lacroix. The principles are first 
Heveloped by the analysis of familiar examples, and the method of 
applying these principles to the solution of qiiestions is then ex- 
preased in general terms, forming a Rulft which is still further il- 
lustrated by a great variety of practical question^. The analysis is 
printed in small type, occupies but little space, and may be omitted-^ 
ky thoBe who wish to use rulef without understanding them. 

Addition and Multiplication, both involving the same principles, 
are presented in connexion, and also Subtraction and Division. 4^ 
knowledge of decimals being necessary to a good understuiding of 
our Federal cfirrency and this knowledge being easily acquired by 
auch as have learned the notation of whole numbers, decimals and 
Federal money are introduced immediately after the first section on 
simple numbers. By acquainting the pupil thus early with decimals, 
be will be likely to understand them better and to avail himself of 
the facilities they afford in the solution of questions and the transac- 
tion of business. 

Reduction ascending and descending are arranged in parallel coK 
amns and the answers to the questions of one column are found in 
the corresponding questions of the other. Compound multiplication 
and division are arranged in tlie same way, and only one general 
rule for each is given, which was thought better than to perplex tb« 
pupil with a multiplicity of cases. 

Interest and other calculations by the hundred are all treated do- 
eimally, that method being most simple and conformable to the no- 
tation of our currency. The nature and principles of proportumjLV^ 
fully developed and the method of applying them to the Solution of 
questions clearly shown. 

The written arithmetic of /roction* beir g, to young pupils, someg^^ 
what difficult to be understood, la deferred fill they are made' ^AP9J(P 
iar with the most important arithmetical operations performed wUh 
wholar numbers and decimals. The nature of roots and powers baa 
been more fully explained in the present edition, afid several newdi. 
jigrama introduced for their alucidatioa. Throughout tha aaoond 
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part, it has been our main ol^ect to familiarize the pupil with the fun. 
(iamental principles of the science, believing that when these are well 
vnderltood, he will find no diticult^'in at^lyiifg them to the partic- 
ular cases which may occur. 

The third part is mostly pruftstical, and composed of such rules 
ibid .other matters as we conceived would be interesting and useful 
to the student and the man of business. 



.*» 



MMMaMM 



a ■llplll 



. WRITTEN AJRITHMETIC. 




Sf^:CT. /.—NUMERATION 
.sec/;, r/.— SIMPLE NUMBERS 
' Pimplo Addition 

•Simple Miiltijjlication 

Simple Subtraction 

Ftmple Division 
SJZCT. /^A— DGCIMALS 

NiKQm-ation of IK^cimals 

Addition of Decimals 

Multiplication of Decimals 

Ful»tractio« of Decimals 

DiviBion of Decimals 

Vnlgar Fractions changed to Deci. 31 

Federal Money 38 

*ECT. fr.— COMPOUND NUM- 
BERS 

Tables of Money, Weights, Stc 

Reduction 

Reduction of Decimala 

Compound Addition 

Compound Subtraction 

Multiplication and Division 

Mijtoellancous Mattera 
SKCT. F— PER CENT 

Bimplu Interest 
" Varieties in Interest 

Commifision and (nsurane* 

Interest on Notes 

Compound Literest 

Discount 

Iavs3 and Ghitt 

Eouation of Payments 
SRCT. F/.— PROPORTION 

Single Rule of Three 

f'ouble Rule of Three 

Followship 

Alligation 

AflsesHment of Taxes 
»ECT, F//.— FRACTIONS 

I iefirtit'ions 
. Integers treated as Fractions 

Muliiplicatiou and i'ivision of Pr. 91 

Mnltiplicatiotibyi Fractions 92 

ri vision hy FractioBfi .93 

^Fiactions cham^ tdlMiM (VactiomM 



5 
5 

8 
13 
16 
S4 
25 
28 
27 
39 
30 



37 
38 
43 
46 
48 
50 
52 
54 
57 
57 
63 
63 
64 
67 
68 
69 
70 
72 
74 
78 
60 
81 
86 
88 
39 
90 



txam. 
95 

d7 



Of Common l)ivisorii 

•tiVactrons rd&u6ed 

Ooihnion Multi]ile8 

Common Denominators 

Reduction of Fractions 

Addition of Fractions 

Subtraction of Fravtibns 

Rule of Three in Fvactioas 
acC T. F///.— POWERS Jk ROOTS 1 06 

Involutiort 106 

Evolutinu 

Extraction of the Square. Root . 

Extraction of the Cube R«ot 

Extraction of Roots in General 
SECT'. /X,— MISCELLANEOUS 
RULES 

Arithmetical Progre.«sioa 

Geometrical Progression 

Duodeeinials * 

Position 

Permutation of duantitics 
• Periodical Decimals 

l*x\RT IIT. 
PRACTICAL EXERCISES. 
SECT. 1.— EXCHANGE OF CUR^ 

RENCIES 190 

S£C7V II.— MENSURATION 132 

Mensuration of Saperficies 139 

Mensuration of Solids 136 

SECT, IIL— PHILOSOPHICAL 

MATTEKS 138 

Fall of Heavy Bodies 138 

Pendulums 141 

Mechanical Powers 14S 

SECT. IV.— MISCELLANEOUS 

ClUESTIONS 144 

SiaCT. v.— PRACTICAL RULES 

AND TABLES 148 

Table of Cylindric Measure 1<|9 

Table of Squaro Timlier Mcuuro 150 

Iiog Table — Log Measure 163 

I«og Table — Board Measure 1^ 

SECT. VI.— BOOK KEEPINO 1^ 

PRACTICAL FOBJiS 16i 



109 
103 
193 



m 

i09 
113 
116 

118 

ido 

123 
124 

137 



ARITHMETIC. 



PART IL 

WRITTEN ARITHMETIC. 



SECTION I. 

NOTATION AJ^D NUMERATION. 

70. An indlyidual thing taken a« a standard ot compaii 
son, is caEed tmity, a timt, or one, 

71. Number ia a collection of units, or ones. 

72. Numbers are formed in tiiie following manner; one 
and one more are called two, -two and one, three, three and 
one, /dt«r, four and one, fioe, five and one, 9ix, six and one, 
seven, seven and one, eight, eight and one, nine, nine and 
one, ten; aQdin this wa^ we might go on to any extient, 
forming collections of units by the continual addition of onei, 
and giving to each coUection a different name. But it is 
evident, that, if this course were pursued, the names would 
soon become-so numerous that it would be utterly impossible 
to remember them. Hence has arisen a methoa of combin- 
ing a very few names, so as to give an aJmost infinite variety 
of distinct expressions. These names, with a few excep- 
tions, are derived from the names of the nine first numbers, 
and from the names pven to the collections of ten, a Atia>- 
dred, and a thousand UniU. The nine fiist numbers, whose 
names are given above, are called units, to distinguish tibem 
from the collections of tens, hundreds, &c. The collections 
of tens are named ten, twenty, thirty, forty,j\fty, sixty, sev" 
enty, eighty, ninety, (6). The intermediate numbers are ex- 

§ressed by kaning the names of the units with the names of 
le tens. To express one ten and four units, we saj four- 
teen, to exi)ress two tens ^.ndfive units, we say twerUy-Jivf, 
,axxd others in like manner. The collection^ or ten tens, or 
hundreds, are expressed by placing before them the names 
of the units; as, one hundred, two Mmdred, and so on to mn« 
hundred. The intermediate numbers are formed by joining 
to the hundreds the ooUections of tens and umfs. To 
atpmn two hundred, four tens, and six uBits, we should 
» 2 
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uji iwo hundred fniynx. The collections of ten hundreds 
are called Ihowands, which take their names from the collec- 
tions of units, tens and hundreds, as, one thoutand^ two thoth' 
$and, — ten Ikoutandy twenty thouMond^ — one hundred thbu^ 
mmd^ two hundred thinuand^ &c. The collections of ten hiln- 
dred thousands are called mUUonsy the collections of. ten 
hundred millions are called billionsy and so on to trillions^ 
qmdrilliongf &c. and these are severally distinguished like 
the collections of thousandis. The foregoing names, combined 
according to the method above stated, constitute the tpoken 
numercUion, 

73. To save the trouble of writing larse numbers in words, 
and to render computations more easy, characters, or symbols, 
have been invented, by which the written expression of num- 
bers is yery much abridged. The method of writing numbers 
in characters is called JV'otaHon, The two methods of nota- 
tion, which have been most extensively used, are the Roman 
and the Arabic* The Roman numerals are the seven follow- 
ing letters of the alphabet, I, V, X, L, C, D,'M, which are 
now seldom used, except in numbering chapters, sections, 
and the like. The Araoic characters are those in common 
use. They are the ten following: cipher, or zero, 1 one, 
8 two, 3 three, 4 four, 6 five,. 6 six, 7 seven, 8 eight, 9 nine. 
The above characters, taken one at a time, denote all the 
numbers from zero to nine inclusive, and are called, simple 
units. To denote numbers larger than nine, two or more of 
these characters must be used. Ten is written 10, twenty 20, 
thirty 30, and so on to ninety, 90; and the intermediate num- 
bers are expressed by writing the excesses of simple units in 
place of the cipher; thus for wurteen we write 14, for twenty- 
two, 23, &c.ri3) Hence it will be seen that a figure in the 
iBcond place aenotes a number ten times greater than it does 
when standing alone, or in the firsi place. The fipt place at 
the right hand is therefore disting^ished by the name of 
uniPa place, and the second place, which contains units of a 



* A comparison of the 
following * 



two methods of notation is exhibited in the 



10000=£orCCIo3 
50000=1000 

6oooo=i:x 

100000=CCCioDD 
1000000=M 
2000000=;mm 
1829=Mi>cccxxix 



Isl 

2=11 

8=111 

4=IV 

5=V 

6= VI 

7=VII 

8= VIII 

a«ix 



10= 
20= 
80= 
40= 

50: 

60: 

70= 
80= 
90: 



=X 

=xx 
=xxx 

=XL 
=L 
=LX 
=LXX 

= LXXX 

=xc 



100=: 

200= 
300= 
400= 
600= 
600= 
700= 
1S00= 
900= 



8(i 

ccc 
cccc 

Dorlo 
DC . 
DCC 
DCCC 

DCCCC 



1000= 
1100= 
1200= 
1300= 
1400= 
1600= 
2000= 



^0 



=MorCIo 

=MC 

=MCC 

:MCCC 
:MCCCC 

=MD 
=MM 

ho or y\ 
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higher oidei, is called the ten'* place. Ten ten*, or OM 
hundred, U written, 100, two hundred, 200, and ao on to 
nine hundred, 900, and the inteimediate numbera are ex- 
pressed by writing the excesses of ten* and umtt in the tens' 
and units' places, uutead of the ciphers. Two hundred and 
twenty-two is written, 223, Here we have the figure 3 
repeated three times, and each time with a different value. 
Tne 2 in the second place denotes a number ten times ereat- 
er than the 2 ih the Gist; and the S in die third, or hundreds' 
place, denotes a number ten times greater than the 2 in the 
second, or ten's place; and this ia a ^damenUl law of 
Notation, that eaek removal ofajigure one plate to the Irft 
hand inereatet iti value ten timee, 

74. We have seen that all numbers may be expressed by 
repeating and varying the position often figures. In doing 
this, we have to consider these figures as having local values, 
which depend upon their removal from the ^ace of units. 
These local values are called the name* of the placet: wtucli 
may be learned from the following 
TABI.B I. 
^^ -a . g J d'j 

sCf"! ■ ■"'- "ng m| bM ii_s . 

34 r ;t 78464974301333 ,, 

By this table it will be seen that 2 in the first place denote! 
■imply 2 units, that 3 in the second plac« denotes as manr 
tens as there are simple units in the figure, or 3 tens; that 3 
in the third place denotes as many hundreds as there are 
units in the ngure, or 2 hundreds; and so on. Hence to 
read any number, we have only to observe the following 

RvLB. — To the simple value of eaehjigvre join the none 
ofitijilace, beginning at the left hand, md reading the Jig- 
wrei in their order totaardi the right. 

The figures in the above table would read, three sextilliotia, 
four hundred fifty-six ouintillions, seven hundred fifty-four 

r.driUions, three hunored seventy-ei^t trillions, four hun- 
d sixty-four billions, nine hundred seventy-four millions, 
three hundred one thousand, two hundred tlurty-two. 

75. In reading very large numbers it is often convenient 
to divide them mto period of three figuiei each, as in the 
following 
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I 



TABiJB II. 



g c 
a sa o 

«*H ^^^ pw* 

w a f^ 

» l'*!^^ /***-^ '>^^% . 

S82, 123, 410, 864,232^012, 349,862^1^,234, 525, 411, ;^. 678. 

By this table it wi!l"be seen ftat any number, however 
laree, after dividing it into periods, and knowing the named 
of the periods, can be read with the sanre ease as one consist- 
ing of three figures onlyj for the same n^mes, (hundreds, 
tens, units,) arc repeated in every period, and we have only 
to join to these, successivelV, the names of the periods. The 
first, or right hand period, is read, six hundred seventy-three 
— unitSy the second, two hundred forty-three thotuandi, the 
the third, four hundred eleven miUhasy and so on. 

76. The foregoing is accor(iiDg to ike Freach nnmeradon, which, on 
account of its simplicity, is now generally adopted in English books. In 
the older Arithmetics, and in «he tsm 6nt editions of diis work; a period 
is made to consist of six figures, and thbse were subdiyided into half peri* 
ods, as in the folbwinff 



Sextitl QuiniiU. Qoadrill. Trill. Bi&ions. MiUiooB. Unitv. 



Periods. 



Half per^ th. un. 



th. tfn. 






th. un. 



th. im. th. HD. cxt. cxn. 



Figures. 532,128, 410,864, 232,012, 345,662, 051,284, 525,411, 248,673 

' ' ' I ■ ■ - 



These two methods agree for the nine first places; but beyond this, the 
places take diifeieBt names. IPif^ billioihB, for example, in the former 
method, is read fiTe thousand idttioH is the lattor. The principled of 
notation are, notwithstaading, ihe same in both throughout— 4iie diftranoo 
consisting only in enunci&tioiw 

EXAJMTPLES FOR PRACTICE. 

Enumerate, or write the foHow- 



Writjg the following in figures: 
Eight. Seventeen. Ninety-three. 
•Rirce hundred sixty. Five thou- 
sand four hundred and seven, lliir* 
ty thousand fifbr nine. Seven 
millions. Sixty-foar billions. One 
hundred nine quadrillions, one Inm- 
dred nine millions, one hundred jiine 
thousand, one hundred and nine. 



ing in words: 

9 

65 

123 

2040 

60736 

123456 



7890lld 

74351234 

187111055 

8900000000 

80000010010 

222000111002 



tf,l8. 
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1. What JB meant by a anit, or 
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Z What IS ntfDOett 

3. How are tho numbers formed 
and named from one to teni 

4« Is the same cburs^ bursned 
with the higher numbersi inly notl 

5. From what are tka names a« 
tx>ve ten deriyedl 

6. Name the collectiofls ef tens. 

7. How are th6 intermediate 
nmi^rs extHressedl 

8. I^xplam the method of ex- 
pressing number above one huildred. 

9. what constitutes the i^ken 
numeration'? 

10. How is the ex|aression of 
lumbers abridcedl 

11. What isNotationI How ma- 
ny methodfiiare theifel 

12. What are the Roman numer- 
alsl •» 

13. Are they in general nfeel 

1 4. Name the Arabic charaetem. 

15. How are mmkbers ab6ve niae 
estpressed by themi * 

16. What is the nante giten to 
the first place, or right hand figure 
of amxmrl 



. 1|. What to the second plaoel 
4^5' J ^ would you write Pm 
bttndml aM twenty-twol 

19. Whatisthefeaidametttal law 
ofNotationt 

20. How many kihds of value 
haveiiguredl 

^. Upon wh^t does their loeal 
values deMndl 

22. What aife the local values 
calledl 

23. Repeat the damei 6f the 

pitees. 
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nmnbersi ^ 
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* 29. What is the difierencebo; 
tween the French and finffUshA^ 
tho4s of imineiBtion? ^^ 

80. What is Nnmevatioat 

3l4 What it Arithmetid 



from the 



motion it. ^ 

SIMPLE NUMBERS. 

T7. Numbers are called simpk, when their tmits are all of 
the ^me kind, as tn«n, or dollars, Ut. - 

1. ADDITION. 

ANALYSIS. ^ 

78. 1. How maliy cents t^ 3 eenHitf ttid 4 eekibf 

Hire are two cdleetioBS of cents, end it is pfepoied t6 find how lane 
a collection both these will Inake* if put tofedier. The child may not be 
able to answer the question at once; bat havidff leaned how to hrm 
minbers by the successive addition of unity< (2, 72,) he will pen»ive that 
he can get the answej^ correctly, either by adding a nnit to 4 three 
times, or a unit to 8 four times, (7). In this way he must 6i^>ceed. 
f«, by praofiee, Ihe tuOia arising frdafc the addition o# ftmalf numben 
iMdoBMnittedWMdMnri ud ttan he n^l be aUe te aiMNr the ooee- 



It .^ flXfLB ADDITION. 99* 80,0.* 

Ci0M which mvolft Mch additiaiif alnofC iMtaiit^^ Bntwheadw 

nnaben are hige.or vmoBtoaat it wiU be foimd noit eonfeiiient to writs 
them down befbn peribmiog the addition. 

2. A boy gave 86 centi fit a book» and 28 oenti lor a alate, how maaf 
oenCfl did he give fat bothi 

Hero the mat nnniber ia made np of 8 tens and 6 units, and the second 

of 2 tens and S units. Now if we add the 8 units of one with the 6 units 

of the ofber, their sum is 9 units, and the 2 tens of one added to die 8 

tens of the other, their sum is ff tens. These two results taken together, 

are 5 tens and 9 units, or 60, which is the number of cents given for the 

book 9ad slate. The commpip way of peiibrming the above operation if 

to write the numbers under one another, so that units 

96 cents. shaD stand under units, aqd tens under tens, as at the 

28 cents, left hand. Then begin at the bottom of the right hand 

^ — cohunn, and add together the figures in that column^ 

f Ans. 59 cents, thus, 8 and 6 are 9, and write the 9 directly under the 

column. Proceeding to the column -.if tens, we say, 2 
^ and 8 ai(«9>':and write die 6 directly imder the column of tens, llien 
will the Sl^iis aM 9^nmtB each stand in its prpj^r place in the answer, 
%^makinff59. 

3. If a man travel 25 miles the first day, 80 the next, and 88 the next, 
\ how far will he travel in the three daysl Ans. 88 miles. 

" 79. 4. A man bousht a pair of horses fi)r 216 dollars, a sleigh for 84 
doBars, and a hanifai u>r 68 dollars ; what did they all cost himi 

Here we write down the numoers as before, and be- 

216 dolls. '- gin with, the right hand column — 8 and 4 are 7, and 6 

^' 6aM/iu- are IS; but 18 are 1 ten and 8 units; we therefore write 

> doUs. the 8 uniler the column of units, and carry the 1 ten to 

the column of tens, saying, 1 to 6 are 7, and 8 are 16, 

doUs. and 1 are 16. But 16 tens are 1 hundred and 6 tens; 

we therefore write the 6 under the column of tens, and 

c&rry the 1 into the cohunn of hundreds, saying, 1 to 2 are 8, which we 

write down in the place of hundreds, and the work is done. From what 

precedes, the scholar will he able to understand the folbwiiy definition 

and rule. 

SIMPLE ADDITION. 

80. Simple Addition is the unitiDg together of several am- 
ple numbers into one whole or total number, called the nun, 
or amotin^. 
» RULE. 

81. Write the numbers to be added under one anothert 
with units under units, tens under tens, and so on, and draw 
a line below them. Begin at the bottom, and add up the 
figures in the right hand coluii)P>— if the sum be Icm than 
ten, write it below the line «t the foot of the column ; if it 
be ten, or an e||gtct number of tens, write a cipher, and carrj 
the tens to the next column ; or if it be fnore than ten, and 
not an exact number of tens, write down the excess of tens, 
and eaxTJ the tens as above. Proceed in the same way with 
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the colamns of leiu, hundrtd$t lie. alwijt remembering, that 
ten units of any one order, are just equal to one unit of the 
next higher order. 

PROOF. 

* 

82. Begin at the top, and reckon each column downwards^ 
and if their amounts agree with the former, the operation is 
supposed to have been rightly performed. 

NoTX. — No method of proving an arithmetical operation will demon* 
strata the work to be correct;^ but as we ihould not be likely to commit 
errors in both operations, which should exactly balance eacn other, the 
proof renders the correctness of the operation highly probable. 

QUESTIONS FOR PRACTICE. 



5. According to the census 
of 1830, Windsor contained 
S956 inhabitants, Middlebury 
3&35, Montpelier 2308, and 
Burlington 2111; how many 
inhabitants were there in 
those four towns? 

Operation. 
2956 Windsor. 
2535 Middlebury. 
2308 Montpelier. 
2111 Burlington. 

9910 Total. 

9910 Proof. 

6. A man has three fields, 
one contains 12 acrei^, ano- 
ther 23 acres, and the other 
47 acres; how many acres are 
there in the whole r 

Ans. 82. 

7. A person killed an ox, 
the meat of wl^ch weighed 
((42 pounds, the hide 105 
pouncb, and the tallow 93 
poundsf what did they all 
weigh f Ans. 8t9. 

8. How many dollars are 
2565 dollars, 7009 dollars, and 
796 dollars, when added toge- 
ther? Ans. 10370 dolfi. 



9. In a certain town there 
are 8 schools, the number of 
scholars in the first is 24, in 
the second 32, in the third 1^, 
in the fourth 36, in the fifth 
26, in the sixth 27, in the se- 
venth 40, and in the eighth 
38; how many scholars in aB 
the schools? Ans. 251. 

10. Sir Isaac Newton was 
born in the year 1642, and 
was 85 years old when he di- 
ed; in what year did he die? 

^ Ans. 1727. 

11. I have 100 bushels of 
wheat, worth 125 dollars, 150 
bushels of rye, worth 90 dol- 
lars, and 90 bushels of corn, 
worth 45 dollars; how many 
bushels have I, and what is it 
worth? Ans. 340 busk 

worth 260 doUs. 

12. A man killed 4 hogs, 
one weighed 371 pounds, one 
510 pounds, one 472pound% 
and the other 396 poundt; 
what did they all weigh? 

Ans. 1749 pounds. 

13. The difference betw^D 
two numbers js 5| and the 
least number Is 7 ; What it 
the greater? Aiub lt» 
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14. The differenee between 
two nambers is 1446, and tbe 
leagt number is 3575 ; what 
is tbe greater? Ans. 4039. 

15. There are three bags 
of tnoney, one contains 6462 
dollars, one 8234 dollars, and 
the other 5749 dollars; how 
manj dollars in the three 
bags? Ans. 30485 dolls. 

16. According to the cen- 
sus of the United States in 
1830, there were 899505$ free 
white males, 3866657 free 
white females, and 1776389 
fjersons of everj other descrip- 
tion; what was the whole 
number of inhabitants at that 
time? Ans. 9687999. 

17. It is 88 miles fVom Bur- 
lington toMontpelier, 47 from 
Montpelier to Woodstock, 



and 14 from Woodstock to 
Windsor; how far is it from 
Burlington' to Windsor? 

i Ans. 99 miles. 

18. How many days in a 
common year, there being in 
January 81 days, in February 
38, in March 81, in April 80, 
in May 81^ in Jane 80^ in Ju- 
ly 81, m August 31^ in Sep- 
tember 80, in October 81, m 
November 90, and in Decem- 
ber 81 days? Ans. 965. 

19. A person being asked 
his age. said that he was 9 
years old when his youngest 
brother was bom, that his bro- 
ther was 37 years old when 
his eldest son was bom, and 
that his son was 16 years old; 
what was the person's age? 

Ans. 52 years. 



30. 
38318 
16439 
31380 
90418 



31. 
943461t 
1884!^ 
7654831 
9113710 



93, 

8193785 

314368 

1541830 

40313 



38. 
9876987 
7986698 
4949494 
8131313 



84. 

99863194 

40961959 

695646 

94865 



l.*M«*^M«» at^tt^mib^m 



85. 

86 



. 3746+Sd<H*<^l+0^H^^l+6689<=s35067» 
. 8964881IP4*48d6883f 19i8l7l6=:^8551864, A 



An& 
Ans. 



2. ]IIUI.Tin«lCATION.. 

ANALVSia 

W« bate seen diat AchUfiba is an eperation by wUeh aerwd 
imaibenareiiaitadfatodMaiitt^ NsW it ^tMBoOf hsfipsiv tetdit 
oniDbenifofaeaiUbdafealeqHLU io, vbkh eaii the •psnd» loi^ b» 
abridged by s proosM ealled MuUipUetMm. 

1. lfab(Mksost6oeBis»whatwffl4fliiehbocikscsstt '^ 



s^aii jimviMivATiov. 

itar teclu IHB «vidMMfc>dteC inr tiitev 

Additioii. aamnokaf dMbook; tnd MRBtfirortke MNhfirfimtinai 

ft MtioB fay Additimi, t*« jhooU write i 

9 a»im4ih«if and add them, m mt tlie left 4 

5 hand. By Mnltiplieatioii we ihoold pro- -i*- 

6 oead aa at the rimt handy thiu, 4 times 5 Ani.2Deti. 
— are 2p. Now uefO two operatioBs differ 

Aas. 20 ctif only in the form of exoreeuon; for we can arrive at the 
amount of 4 tjmei 5 only by a mental proceu similar to that 
at the left hand. Hence, in order to derive any aavantage from the ine 
of Mnk i j^icat io n oter that of Addition, it is neoMsary Uiat the sereral 
results arisii^ from the multiplication of the numbers below ten, shonld 
be perfi9Ctly committed to memory. They may be learned from the M«l> 
tiplication table, page 19. (16) 

2. If 1 pound of raisins cost 9 oenti, what wilL7 pounds costl 

84. 8. There are 24 hours in a day; how many hours are there in 3 
days'! 

Hvee days will evidently contain 
Addition. three times as many hours as 1 day, Bf oltiplication. 
Istday 24 hours, or 8 times 24 hours; vire may there- 24 boun. 

2 --« 24 hours, fore write down 24 three times, and 8 honn. 

8 -— 24 hoiurs. add them together, aa at the Jeft hand, *— 

— or we may write 24 with 8, the num- Ans. 72 nn c 

Ans. 72 hours, ber of times it is to be repeated, under 

it, as at the right hand, and say 8 times 4 are 12, (the 
Kune as 8 fours added together) which are 1 ten and 2 units. We there- 
lore write down the 2 units in the place of units, and reserving the 1 ten 
to be joined with the tens, we say, 8 times 2 tens are 6 tens, to which we 
add the 1 ten reserved, making 7 tens. We therefore write 7 at the left 
hand of the 2, in the place of tens, and we have 72 hours, the same as l^ 
Addition. In Multiplication the two numbers which produce the resultt 
aa 24 and 8 in this example, are eaUed factors. The &ctor which is 



peated, as the 24, is called the muUipUeandf the number wiidji shows 
how many times the multiplicand is lepeated, as the 8, is caUedSfae mu^ 
UpHir; and the result of the operation* as the 72, is called the produei. 



4b There are 829 rods in a mib; how many tods in 8 miles 1 

85. 0. A ewtaia orchard coBiiita of 26 rows of trees, and in each row 
are 26 trees; how many treea are tiiere in the orchardi 

Here we nnd it impracticable to multiply by thennrhole 26 

Operation, ^t once; hot as 26 is made up of 2 tens and 6 units, vre may 

26 aeparalethem, and mnltiphnrst by the units, and then by the 

26 tens; thus, 6 times 6 are 86, of which we write down the 6 

— ^ nnits, and resendng the 8 tens, we say 6 times 2 are 12, and 

166 8, which was resanred, are 16, which we write down, the 6 

52 in the place of tens, and the 1 in the place of hundreds, and 

— thus find diat 6 of the rows contain 156 trees. We now pro- 

676 ceedtothe2, andsay 2times6arel2; the 2 by which we 

multiply being 8 teas, ft is evident that the 12 are so many 

tm ; but 12 tens are 1 hundred and 2 tens ; we therefore write the 2 

under the place of tens, which is done by putting it directly under the 8 in 

the multiplier, and reserve the 1 to be united with the hundreds. We 

then say 2 times 2 are 4; both these 2's being in the tens* places, their 



70 SIMPLE Mt7I.TIPLI€ATlDN. 87, 88,9B 

product 4 if hundreds, with which we unite the 1 hnmh-ed reserved, onk- 
ng 5 hundreds. The 6 being written at the left hand of the 2 tens, we 
have 6 hundreds and 2 tens, or 620 for the number of trees in 20 rows. 
These being added to 166, the number in 6 rows, we have 676 for the 
Qpmber of trees in 26 rows, or in the whole orchard. • 

80> '" 6. There are in a gentleman's garden 8 rows of trees, and 5 trees 
in each rowj how many trees are there in the wholel 

We will represent the 8 rows by 8 lines of 1*8, nnd ths 

1, 1, 1, 1, 1, 6 trees in each row by 6 I's in ^ach line. Here it^is 

1, 1, 1, 1, 1, evident that the whole number of I's are as many times 5 

1, 1, 1, 1, 1, as there are lines, or S times 6=16, and ^ many times 

8 as there are columns, or 6 times 3=e:16. This j>roves 

that 6 multiplied by 8 gives the same product as 8 multiplied by 6; and 

Aa nunc may be snown of any other two factors. Hence either of the 

two factors may be made the multiplicand, or the multiplier, and the pr ■>' 

duct will still lie the same. We may therefore prove multiplication by 

changing the places of the factors, and repeating the operation. 

SIMPLE MULTIPLICATION. 

87. Simple Multiplication is the method of finding the 
amount of a given number by repeating it a proposed number 
of times. There must be two or more numbers given in or- 
der to perform the operation. The given numbers, spoken of 
together, are called factors. Spoken of separately, the num- 
ber which is repeated, or multiplied, is called the multiplicand ; 
the number by which the multiplicand is repeated, or multi- 
plied, is called the multiplier ; and the numoer produced by 
the operation is called the product, 

RULE. 

88. IJTrite the multiplier under the multiplicand, and draw 
a line below them. If the multiplier consist of a single figure 
only, begin at the right hand and multiply each figure of the 
multiplicand by the multiplier, setting down the excesses and 
carrymg the tens as in Addition. (94) If the multiplier con- 
sists of two or more figures, be^ at the right hand and mul- 
tiply all the figures of the niultiplicand successively by each 
figure of the multiplier, remembering to set the first figure of 
each product directly under the figure by whi^h you are 
noiultiplying, and the sum of these several products will be 
the total product, or answer required. (86) 

PROOF. 

89. Make the former multiplicand the multiplier, and the 
former multiplier the multiphcand, and proceed as before ; if 
it be right, the product wiU be the same as the former. (86) 



•iimc uavnntcknow. 

QUESTIOro FOR PRACTICE. ^ 



fl 



' 7. Inthedmrionofapme 
among 307 meo, each man's 
tbare was 6S4 dollars ; what 
was the ralue of the prize? 

5S4 dolls. 
S07men 



37S8 
1068 



Ans.U0 5S8 dolls. 

8. If a man earn 8 dolls, a 
week, how much will he earn 
in a year, or 62 weeks? 

Ans. 156 dolls^ 

9. If a man thrash 9 bush- 
els of wheat a day, how much 
will he thrash in 99 days? 

Ans. 361 bush. 

10. In a certain orchard 
there ue S7 rows of trees, 
and 15 trees in each row ; 
how many trees are there? 

Ans. 405. 

11. If a person count 180 in 
a minute, how many will he 
count in an hour? 

Ans. 10800. 

13. A man had 3 farms, on 
one he raised 360 bushels of 
wheat, and on the other 5 
times as much ; how much 
did he raise on both? 

Ans. 3160 bush. 

13. In dividing a certain 
sum of monejT among 353, 
each man received 17 dollars, 
If^hat was the sum divided? 
Ans. 5984 dolls. 
3S. Multiply 848339 by 4009. 
«4. Muhiply 64+70014-103--83 by 18+6. 
35. 49X15X17Xl3X100=»howmany? 



14. Ifaman^ioeanwbt I 
dollar a day, what will be thi 
amount of his income in 45 
years, allowing 365 days to 
each year? Ans. 16435 dolls^ 

15. A certain brigade con- 
sists of 33 companic and 
each company of 86 solditoi. 
how many soldiers in the br^ 
gade? Ans. 3753. 

16. A man sold 743 thou- 
sand feet of boards at 18 doV 
lars a thousand ; what did 
the^come to? 

Ans. 13356 dolls. 

If. If a man spend 6 cents 
a day for cigars, how much 
will he spend in a year of 365 
days? Ans. 8190 cts.3s#31.90. 

18. If a man drink a glass 
of spirits 3 times a diy, and 
each glass cost 6 cents, what 
will be the cost for a year? 

Ans. 6570. cts.= $65.70. 

19. Says Tom to Dicky you 
have 7 times 11 chcsnuts,but 
I have 7 times as many as you, 
how many have I? Ans. 539. 

30. lu a prize 47 men shared 
equally, and received 25 dol- 
lars each ; how large was the 
prize? Ans. 1175 dolls. 

21. What is the product, 
308879 by twenty thousand 
five hundred aj>g three? 

Ana 8382946137. 

23. What will be the costof 
934 tons of potash at 95 dolh. 
i a ton? Ans. 67780 dolls. 

Product, 3400950961 

Prod. 170040 
Ans. 14994900 
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If we mnUiply 17% ^i ve ibid die coit atS dolTara-^jeQ^ 

Opei^tion. aiid since 15 is 8 timet 0, tile co9t, at 19 dcfU^rp apiieGe, win 

17 manifeatly be 8 times aa;mucli as the cost nt 5 doUara apiece. 

& If theo we multiply the cpst at 6 dollars ky Sf^ ^^^ product must 

— be the cost at 15 doUars apiece. 

95 A number (as 15) whicn is produced l^ the multiplication 

9 of two, or more, other numbers, is called a composite nvmOer, 

— — Hie factors wbieh ppedupe a composite- number (as 5 and 3) 

Aqs*$255 ace called the tomponeifit porta, 

1. To mtUtiphf (y a composite nvmben 
RuLV>-- Multiply first fagr one- component pact, and that product bjr the 
other, and so oi^ if there be mpre than twqj^ the last product wiJL be the 
answer. 

2. What'is the weight of 88 boxes, X Multiply 2418 b^ 8& 
each weighing 42 poundsT Product 89£08. 

42 6X7 Aq«. 8444 lbs. 4 MukipW 84G2 by 66. 

^ J Product 4731872. 

91. 5. 1VhatwiU'16tomrlfhay>oostat]AdolIarsaton1 

It has been shown (78) that eaah removal of a figure one place tc^ 
vards the left increases its taJue ten times. ^ Hence to multiply by 10» wt 
lave only tQ annex a cipher Iq th^ viultipliQand^ because all the signifi- 
cant figures are diereby removed one place to the left. In the present 
cKampte we add a cipher to 16, making 160 doUass for the answer. 

6. A certain army is made up of 125oompanies, consisting of 100 men 
each ; how many men are there in the wholeJ 

For the reasons given under example 5, a munber is multiplied by lOCI 
by placing two ciphers on the right of it, foir the first cipher multiplies it 
by 10, and the second multiplies this product by 10, and thus makes it 10 
times 10, or 100 times greater; and the same reasoning may be extended 
to 1 with any number of ciphers ann^ed* Hence 

2. To multiply by 10, 100, 1000, or 1 with any number of etphersimhex^d. 

RiTLE.— ^Annex as many ciphers to the multiplicand as there arc ci* 
phers in the multiplier, ana the noml^r^us produced will be the product. 

7. Multiply 3579 by 1000. | 8. Multiply 789101 by 100000. 

Prod. 3579000* | Prod. 78910100000. 

92. 9. What is the weight of 250 easks of sugar, each weighing 800 
ifaB.1 Here 800 maybe regarded as a composite numbery 

25 whose component parts are 100 and 8; hence to 

8 midtiply by 300, we have only to multiply by 8 and 

— join two ciphers to the product; and as the operation 
Ans. 76000 lbs. must always commence with the fint significant fig- 
ure, when the multiplicjemd is tenninated by ciphers, the cipher in that 
may be omitted in multiplying, and. be joined axterwards to the product. 
Hence 

8. IVkm tlurt are ciphers on the right cf one or both (he factors f 

RutB^-^eglectiiig the ciphers, smkiplv the significa^it figures by the 
general rule, and place oa m tighMif m prodnst w naaj cipben m 
«mre nqflected in both fiictonb 
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17 If now we subtract 17 from this product, we have the 17 nine 



10. Multiply 3700 by 200. I 11. Multiply 7830 by 97000. 

Prod. 740000. Prod. 759610000. 

33. 12. Peter has 17 chesnuts, and John 9 times as many ; how many 
has Johni 

170 Here we annex a cipher to 17, which multiplies it by 10. 

' ' » pr 

times repeated, dr multiplied by 9. 

Ans. 153 

13. A certain cornfield contains 228 rowfc, which are 99 hills long; 
Imw many hills are therel 

22800 Annexing two ctdbers to 228, multtplies it 100$ 

228 we then subtract 228 from this product, which 

leaves 99 timee 228; and in general. 



22572 

RuLBf— Annex as many ciphers to ike multiplicand as there are ninei 
in the multiplier, and from the sum ihus produced, subtract the multipli- 
cand, ths remainder will be the answer. 

14. Multiply 99 by 9. 1 15 tvl&fij 8478 by 999. 



3. SUBTRACTION. 

ANALYSIS. 

04. 1. A boy having 18 cents, lost 6 of them; how many had he leftt 
Here ie a collection of 18 cents, and we wish to know how many there 
wiU be after 6 cents are taken out. The ^nost natural way of doing this* 
would be to begin with 18, and take oat one cent at a time till we have 
taken 6 cents ; thus, 1 from 18 leaves 17, 1 from 1*? leaves 16, 1 from 16 
leaves 15, 1 from 15 leaves ^4, 1 from 14 leaves 18, 1 from 13 leaves 12. 
We have now taken away 6 enes, or 6 cents, fivm 18, and have arrived, 
in the descendiiv scries of numbers, at 12; thus discovering that if 6 be 
taken from 18, there wiQ rei^ain 12, or that 12 is the diffisrence between 
6 and 18. Hence Subtraction is the reverse of Addition. When the 
narabers are small, as in the preceding example, the operation may be 
performed wholly in the mind;(102) out if ihey are large, the wont ia 
fecilitated by writing them down. 

95. 2. A person owed 75 dollars, of which he paid 48 doDan ; haw 
much remains to be paidi 

Now to find the difference between 75 and 49* we 

Operation. wvite down the 75, caUiitt it the miwuMd, er num* 

From 75 minuend. ber to be diminished, and write oader it the 4S» 

Take 43 subtrahend, calling it the subtrahend, with the units under unitr 

— and the tens under tens, and draw a line below, ■• 
82 remainder, at the left hand. As 75M^adeiqief 7leDs and6 

— units, and 48 of 4 tens and 2 units, we take the S 
75 prooC units of the lower from the 5imiu ef the vpgm liae» 

and find the remainder tote 2, which we i^-ite be^ 

hm the Ijine in the place of nnits. We then take the 4 tens of the lower 

Ami the^7 teas of the upper line, and find the remainder te he 8, whiib 

119 write below the line m the ten's place, and thus we find 82 to be the 

3 
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diiTerenfie between 75 and 43. From an inspection of these examplee, fit 
will be leen that Subtraction \a, in effect, the separating of the minaend 
into two parts, one of which is the subtrahend, and the other the remainder. 
Hence, to show the correctness of the operation, we have only to recom- 
pose ^e mjinuend by adding together the subtrahend and remainder. 

90. 3. A person owed 727 dollars, of which he paid 542 dollars; how 
much remains unpaid) 

4flere we take 2 from 7, and write the difference, 5, 

727 dolls, below the line in the place of units. We now proceed 

. 542 dolls, to the tens, but find we cannot take 4 tens from 2 tens. 

— We may, however, separate 7 hundreds into two parts, 

Abs. 185 doUs. one of which shaU be 6 hundred, and the other 1 hundred, 

or 10 tens, and this 10 we can join with the 2, making 

12 tens. From the 12 we now subtract the 4, and vrrite the remainder, 8, 

at die left hand of the 5, in the ten's place. Pproceeding to the hundreds, 

we must remember that 1 unit of the upper ficure of this order has already 

been borrowed and disposed of j we must Sierefore call the 7 a 6, and 

then taking 5 from 6, there Will remain 1, which being written down in 

the place of hundreds, we find that 185 dollars remain unpaid. 

4. A boy having 12 chesnut4 gave away 7 of them; how many had be 
leftl 
12 Here we cannot take 7 units from 2 units; we must there- 

7 fore take the 1 ten=10 units^ with the 2, making 12 units; 

— then 7 fix>m 12 leaves 5 for the answer. 

5 Ans. 

97* 5. A man has debts doe him to the amount of 406 dollars, and he 
owes 178 dollars; what is the balance in his favour? 

Here we cannot take 8 units from 6 units; we must therefore 
406 borrow 10 units from the 400, denoted by the fi^e 4, which 
178 leaves 390. Now joining the ten we borrowed with 6, we Lave 

the minuend^ 406, divided into two parts, which are 890 and 16. 

228 Taking 8 from 16, the remainder is 8 ; and then we have 390, 
or 39 tens in the upper line, from which to take 170; or 17 tens. 
Thus the place of the cipher is occupied by a 9, and the significant fi^re 4 
is diminished by 1, making it 3. We then say, 7 from 9 there remains 2, 
which we write in the place of tens, and proceeding to the next place, say 
1 from 3 there remains 2. Thys we find the balance to be 228 dollars. 

SIMPLE SUBTRACTION. 

98. Simple Subtraction is the taking of one simple number 
from another, so as to find the difference between them. The 
greater of the given numbers is called the minuend, the less 
the 8uhtrahendyZLn6.ihe difference between them the remainder, 

RULE. 

99, Write the least number under the greater, with units 
under units, and tens under tens, and so on, and draw a tine 
helow./ Beginning at the right hand, take each figure of the 
tubtrahend from the figure standing over it in the minuend^ 
and write the remainders in their order below. If the figure 



100. 
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m the lowisT line be greater than the figure standing orer it, 
suppose ten to be added to the upper figure, and die next si^- 
uincant figure in the upper line to be diminished by 1, (90) 
regarding ciphers, if any coine between, as 4,(97); or, which 
gives the same result, suppose 10 to be added to the upper 
hgiire, and the mxt figure in the lower line to be increased 
by 1, with which proceed as before, and so on tUl the whole 
is finished. 

PROOF. 
100. Add together the remainder and the subtrahend, and 
if the work be righ|j their siun will equal the minuend. 

QUESTIONS FOR PRACTICE. 



6. In 1810, Montpclier con- 
tained 1877 inhabitants, and 
m 1820, 2308 inhabitants; 
what was the increase, and in 
what time? 

1820 2308 

1810 1877 

Time 10 years 431 increase. 

7. Dr. Franklin died in 
1790, and was 84 years old, 
in what year was he oom? 

Ans. 1706. 

8. A man deposited 9000 
dollars in a bank, of which he 
took out 112 dollars; how 
much remains in the bank? 

Ans. 8888 dolls. 

9. If a man sell 29 out of a 
flock of 76 sheep, how many 
will there be left? Ans. 47. 

10. Sir Isaac Newton was 
bom in the year 1642, and 
4ied in 1727; now old was he 
when he died? Ans. 85 years. 

11. If you lend a neighbor 
765 doUars, and he pay you 
at one time, 86 dollars, and at 
another 125 dollftrs,how much 
kstiUdue? Ans. 554 dolls. 



12. What number is that 
which taken from 365, leaves 
159? Ans. 206. 

13. Supposing a man to 
hav6 been bom in 1796, how 
old was he in 1828? 

Ans. 32 years. 

14. If a man have 125 head 
of dattle, how many will he 
have after selling 8 oxen, 11 
cows, 9 steers and 13 heifers? 

Ans. 84. 

15. What number is that to 
which if you add 643, it wiU 
become 1826? Ans. 1183. 

16. How many years from 
the flight of Mahomet in 622, 
to the year 182g? Ans. 1206. 

17. America was discover- 
ed by Columbus in 1492; how 
liany years since ? 

18. If fovL lend 3646 dollars 
and receive in pajrment 2998 
dollarss how much is st3l due ? 

Ans. 648 dolls. 

^ 19. A owed B $4850, of 
which he paid at one time 
1^, at another, $475, at an- 
iDth^r $40, at another $1200, 
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aad at another 9156; what 
lemains due ? Ans. 2779 • 
20. The sum of two num- 
ben is 64892, an^ the greater 
number is 4^234: what is the 
•maUest number f 

Ans. 18658. 



21.' Gunpowder was in- 
vented in the year 1330; then 
how long was thk before the 
invention of printings which 
was in 1441? 

^ Ans. HI years. 



22. 23. 24. 25. 
From 9287625 5327467 7820004 12345678 
Take 2343756 2100438 2780009 4196969 



28. 48+64+93— 139«^. 

29. 2777+ll—1898ss890. 



Rem. 943869 
Proof. 3287625 

26. 6485--4293==2192. 
27« 900000—1^809999. 



4. DIVISION. 

ANALYSIS! 

101* 1. Divide 24 appW eqiia]]|r among 6 boys, bow many wUi tach 
reeeivel 

The moot simple way of doing this would be, first to eive each boy 1 
apple, then each boy 1 apple more, and so on, tlD the whole were distrib- 
vted, and the nomber of I's, which each received, would denote his share 
of the apples, which would in this case be 4. Or as it would take 6 ap« 
pies to give each boy 'one, each bpy'B share will evidendy contain as many 
apples as there are sixes in 2£ Now this may be ascertained by sub- 
tracting 6 from 24, as many times as it ^axk be done, and the number of 
subtractions will be the numb^ of times 6 is contained in 24; thus, 24 — 
(5=18, 18— 6=12^6^12=6, and 6^=0. Here we find that by per- 
forming 4 iubtraetnins of 6, the 24 is completely exhausted, which shows 
that 24 cjBjU'fctf '> juft 4 times. Noiy as Subtraction is the reverse of 
Addition,|R) it is evident that the addition of 4 sixes, (6 | 6 - [ 6 1 6 =24) 
must recdm^se die numb^, which we have separated by the subtraction 
of 4 sixes, ftut when the nomb^ to be added are all equal. Addition 
becomes Multt^lication,(88) amF 24 is therefors the product of 4 and 6, 
(4X6=24). A number to be divided, and which is called a dividend, }b 
then to be regarded as the product of two factors, one of which, called the 
diviwt, is ^ivOn to find the other, called th^ quoHerUj and the inquiry 
how many times one number is contained in anotber, as 6 in 24, is the 
same as how many times the one will majke the other, as how many times 
6 will make 24> and both must receive the same answer, viz. 4. Hence 
to prove DivisioB, we multiply the divisor and quotient together, and if 
the work be right, the product will equal the dividend. 

2. Haw'many yards uf oioilfc will 63 d9llar8 buy, at 9 dollars a yardi 
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103* When the dmdend does &ot exceed 100^ nor the divisor exceed 
1^, the whole operation may be performed at oBce io the mind : but when 
either of them m greater than this, it wiU be found most convenient to 
write down the numbers before performing the oper^ion. 

3. Divide 552 dollars equally between 2 men^ how many doUars will 
each have? 

Hete we cannot say at once how many times 2, is con- 
2)552 tained in 552, we therefore write down the dividend, 552, 

and place the divisor, 2, at the left band. We (hen pro- 

400 — ^^0 ceed to separate the dividend into such parts as may read- 
X40 70 ily be divided by 2. These parts we find to be 400, 140, 

12 6 and 12. Now 2 is cont^ned in 4, 2 times, and thj^before 

in 400,*00 times; 2 in 14, 7 tinies,«and in 140, 70 times, 

552—276 and 2 in 12, 6 times ; and since these partial dividends, 

400-f-1404-12s=552, the whole dividend, the partial quo- 
tients, 2004-70-f-6=276, the whole quotient, or whole nulnber of times 2 
is containeci iu 552. But ia practice we separate the dividend into parts 
no faster than we proceed in tne division. Having written down the divi- 
dend and divisor as before, we first seek how many 
times 2 in 5, and find it to be completely contained 
in it only 2 times. We therefore write 2 for the 
higl^st ngure of the quotient, which, since the 5 is 
6(K), is evidently 200; but we leave the place of 
tens and units blank to receive those parts of the 
quotient which shall be found by dividing the remain- 
ing part of the dividend. We now multiply the 
divisor 2, by the 2 in the Quotient, and write tiie 
product, 4, (400) under tne 5 hundred in the divi- 
— dend. We have thus found that 400 contains 2, 

200 times, and by subtracting 4 from 5, we find that there are 1 hundred, 
5 tens, and 2 units, remaining to be divided. We next bring down the 5 
tens of the dividend, by the side of the 1 hundred, making 15 tens, and 
find 2 in 15, 7 times. But as 15 are so many tens, the 7. must be tens also, 
and must occup}^ the place next below huudreds in the quotient. We now 
mnltiply the divisor by 7, and write the product, 14, under the 15. Thus 
we find that 2 is contained in 15 tens 70 times, and subtracting 14 frosi 
15, find that 1 ten remains, to which we bring down tlie 2 units of the 
dividend, making 12, which contains 2^ 6 times ; which 6 we \»rite in 
the unit's place of the quotient, and multiplying the divisor by it, find the 
product to be 12. Thus have we completely e&hausted the dividend, and 
obtained 276 for the quotient as before. 

10^ 4. A prize of 3349 dollars was shared equally among 16 bma, 
how many dcHars did eaeh mto recehe'? 

We wriia dowti the nuitaberh as before, and find 16 

16)8349 2O0^^oi. in 82, 2 times,— 'we write 2 in the quotient, multiply 

32 the divisor by its vad pkce Uie product, 82, undir 

S3* the part of the dividend uled, and subtractiar, 

14d find the remainder to be 1, which is 1 himdred. To 

144 the 1 we bring doiicn the 4 tens, making 14 tens; bitt 

-*- as this is less than the divisor, there can be no teM 

in the qaotienc. We therefore put a cipher in liie 

lBB*f place in the quotient* apd brinf down the 9 units of the dividend m 

As 14 ten^t making 149 units, which ooMtaia 16 somewhat iwure tbam 9 

s* 
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15 552 
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Placing 9 m the miit*! pboe of thi quotiftnt, told moltiplyiaf iIm 
divisor fay it, tliBproduet if 444» which, subCnetod fitni 148» kavei a re- 
maiader of ff. The divuion of theie 5 dollan may be denoted bj writiiM| 
th^ 5 over 16, with a line between, as in the exampfe. Eadh man? 
share then will be 909 dollan and 5 dsUetnihi of a dollar. (21) The 
division of any nambei^ by another may be denoted fay writing the divi- 
dend over the divisor, with a line between« and aft exprassien of that 
kind is called a Vulgar F^aetiwu , 

104. 5. A certain corafield contains 2688 hills of com planted in 
rows, which ans 56 hills lon|[, how manjr rows are therel 

Here, as 66 is not contained in 26, it is necessaitt to take 

56)2688(48 three figures, or 868, for the first partial divided: but 

224 there may be some difficulty ih findi% how jnaoy times the 

divisor may be had in it. It will, however, soon be seen by 

inspection, that it cannot be lesw than 4 times, and by makmg 

trial of 4, we find that we cannot have a larger number 

than that in the tan's place of the (|uotient, because the 

remainder, 44, is less tnan 66, the divisor. In multip^ing 
the divisor by the quotient figure, if the product be greater than the part 
of the dividend used, the quotient figure is too great; and in subtracting 
this product, if die remainder exceea the divisor, the quotient fieure is too 
tmall; and in each case the operation must be repeated untu the T^i^ 
figure be fi>and. 

SIMPLE DIVISION. 

DEFINITIONS. 

105. Shttple Division is the method of finding how many 
times one simple number is contained in another; or^ of sepa- 
rating a dmple number into a proposed number of equal 
parts. The number which is to be divided, is called the 
dividend; the number by which the dividend is to be divid- 
ed, is called die divisor; and the number of timea the divisor 
is contsdned in the dividend, is called the quotient. If there 
be any thing left afte/ performing the operation^ that excess 
is called the remainder y and is always less than the divisor, 
and of the same kind as the dividend. 

RULE. 

106. Write the divisor at the left hand of the dividend^ 
find how many times it is contained in as many of the left 
hand figures of the dividend, aa wiQ contain it once, and not 
more than nine tijnes, and write the result for the highest, 
figure of the quotient. Multiply the divisor by the quotient 
figure, and set the product under the part of the dividend 
used, and subtract it diexefrom. Bnng down the next figure 
of the dividend to the rig^t of the remainder, and divide this 
number as before^ and so on till the whole is finished. 
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Note.— If after brtagin^ down a figure to the remaMmiery it be ftill Urn 
than the divisor, place a cipher in the quotient, and bring down anodnr 
iigure.[103] Should it still be too small, write another cipher in the 
quotient, and bring down another figure, and so on till the munber shall 
contain the divisor. 

PROOF, 



107. Multiply the divisor by the qaotient, (addins die 
mainder, if any) and, if it be right, tne product will oe equal 
to the dividend. 

# QUESTIONS FOR PRACTICE. 



6. If 30114 dollars be di- 
vided equally among 63 men, 
how many dollars will each 
one receive I 

63)30114(478 dolls. Anr. 

491 
441 

504 
504 

7. If a man's income be 
1460 dollars a year, how much 
is that a day ? Ans. 4 dolls. 

8. A man dies leaving an 
estate of 7875 dollars to his 7 
sons, what is each son's share ? 

Ans. 1125 dolls. 

i>. A field of 34 acres pro- 
duced 1020 bushels of com, 
how much was that per acre? 

Ans. 30 bush. 
, 10. A privateer of 175 men 
took a prize worth 20650 dolr 
lars, of which the owner of 
the privateer had one half, 
and the rest was divided e- 
qnally among the men; what 
was each man's share? 

Ans. 59 doUs. 



11. What number must I 
multiply by 25, that the pro- 
duct may be 625 ? Ans. 25. 

12. If a certain number of 
men, by paying 33 dollars 
each, paid 726 dollars, what 
was the nimiber of men? 

Ans. 22. 

13. The polls in a certain 
town pay 750 dollars, and the 
number of poU^ is 375, what 
does each poll pay ? 

Ans. 2 dolls. 

14. If 45 bonnes were sold 
in the West Indies for 9900 
dollars, what was the average 
price of each? Ans. $220, 

15. An army of 97440 men 
was divided into 14 equal di- 
visions, how many men were 
there in each? Ans. 6960. 

16. A gentleman,who own- 
ed 520 acres of land, pur- 
chased 376 acres more, and 
then divided the whole into 
eight eq^al farms; what was 
the size of each? 

Ans. 112 acres. 

17. A certain township 
contains 30000 acres, how 
many lots of 125 acres eacb 
does it contain? Ana. 240. 
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18. Vermont contaiti8S47 
townships, and is divided into 
13 counties, what would be the 
ayeraee number of townships 
in each county? Ans. 19, 

19. Vermont contains 5640- 
000 acres of land, and in 1820 
contained 235000 inhabitants, 
what was the average quanti- 
ty of land to eaehnerson? 

Ans. 24 acres. 

20. The distance of the 
moon from the earth is 240000 
miles, and the diameter, or 



distance through the earth, is 
8000 miles j how many diame- 
ters of the earth \^illbe equal 
to the moon's distance from 
the earth? Ans. 30. 

21. Divide 17354 by 86. 
Quot. 201. Rem. 68. 

22. . Divide 1044 by 9. 
Quot.rf|16. 

23. Divide 3474874^y 24. 
Quot. 1447864. Rem. 12. 

24. 29702-f.0=;4950J Ans. 

25. 2 7 9^ 6 =39865f Ans. 



CONTRACTIONS OF DIVISION. 
108. 1. Divide 867 doUars equally among 3 men, what will each 

Divis. 8) 867 Divid. ?T,.^« '^^ ^^"^ ""^y *^^ ^j" ^\ ^^ J^^jg 
' _^__ It 2 times and 2 over, we write 2 under 8 for tm 

289 Quot ^'^^ figure of the (Quotient, and suppose the 2, which 
■ remains, to be joined to the 6, making 26. Then 
3 in 26, 8 timesj and 2 over. We write 8 for the next ftgure of tlw. 
qnotient, and place 2 before the 7, making 27, in which we find 3, 9 times. 
We therefore place 9 in tlie unit's place of the quotient, and the work is 
done. Division performed in this manner, without writing down the whole 
<^ration, is called Short Division. 

I. When the divisor is a single Jigure ; 

Rule. — Perfonn the operation in the mind, according to the 
general rule, writing down only the quotient figures. 



2. Divide 78904, by 4. 
Quot. 19726. 



3. Divide 234567 by 9. 
Quot. 26063. 



42«6X7 
1)2010^ rem. 



1st. 



409* 4. Divide 287 doUars into 42 equal shares; how many dollars 
will there be in eachl 

If there were to be >jat 7 shares, we should di- 
vide by 7, and find the shares to be $33 each, with 
a remainder of 6 dollars ; but as there are to be 6^ 
times 7 shares, each share will be only one sixth 
of the above, or a little more than 5 dollars. In 
"T the example there are two remainders ; the first, 6» 

•wo t * AT MMw i"^ evidently 6 units of the given dividend, or 6 
^l^^^jSt dollars; but the second, 8, is evidently units of 
AM* 5|} <*•"■• the second dividend, which are 7 timps as great as 
thtMeofllbe first, •r e^ to 21 uniu of the first, and 21-f6»:d*l]an, Ute 
trm roMlmder. 
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110»ni. CONTRACVIOIVS OF DIVISION. 21 

IL When the dM$Qrii»eanipodUmmiber.(!dOy 

RuLX.— 'Dhride fiist by one of the component pvts, and 
that quoti^it by another, and so on, if t»Bie be more than 
two; the last qnotient will be the answer. 

5. Difide 31046835 by S6i»»7 I 6. Dmde 84874 by 48«:.6X8. 
X8. Qnot 554407, Rem, 43. | Quot. 1768^|. 

1 10. 7. Divide 41^ apples eqmiuy aaoiif 10 cUldran, how many will 
each child fcoeivel 

As it^iU take 10 applai to gira each child 1» each child wOl evldeatly 
reoei^oiViQany appln as there are iCs in the whole aomber ; hot all iIk 
figures of any number, taken together, mw be ragardcd as teni, exeeptiiijg 
that which is in die unit'splacek Tlie4 fnep is the auotieat* and the B is 
the remainder; thi|t is, 45 applsa wfll give 10 children 4 apples and 6 
tenths, or i each. And as all |be iigares of a nmnber, higher toan in the 
ten's place, may be considered hnndreds^sM majr la like maansr diyide by 
100, by catting off two figures from the right of the divideiid ; and, gene- 
rally, 

m. To divide by 10,100, 1000, oril with any number of 
sipher$ annexed: ^ 

RvLE. — Cat ofif as many finires from the right hand of the 
dividend as there are ciphers la the divisor; those on the left 
1^ be the quotient, and those oh the right, the remainder. 



a Divide 4683U01 by 
10000. Quot. 4083^V^. 
9. Divide 150a dollars^- 



mong 100 men, how much 
will each receive? 

Ana. 15 dolb. 



111. 10. Divide 86556 into 8200 sqoal parti. 

t tiere 8200 is a composite number, iviioee com- 

83(00)866156(11 Qnot. ponent parts are 100 and 82; we therefore divide 



82 by 100, by eutUnc off the two right hand figures. 

We then divide the quotient, 866, by 
45 the qootient to be II, and remainder 18; bat this 



82,andfiid 
IS; bat this 
82 remainder is 18 hundred,[109], and is restored 

— — to it! ptopet place b¥ bringing down the two fiff- 

1866 Rem. ures which remainea aAer dividing by 100, mak- 
ing the whole remainder, 1856* Henoe, 

^ IV. To divide by any number whose right hand figures 
are ciphers: 

Bulb. — Cut off the ciphers from the divisor, and as many 
figures from the right of the dividend; divide the remaining 
figures of the dividend hy the remaining figures of th^ divi- 
sor, and hring down the figures cut off nom the dividend to 
the right of the remainder. 



11. Divide 738064 hy 2300. 
Quot. 320, Rem. 2064. 



12. Divide 6005146 hy 5600. 
Quot. 1088|m. 
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L If the minuend be 793, 
and the subtrahend be 598, 
what is the remainder? 

Ans. 195. 

3. If the minuend be 111, 
and the remainder 63, what is 
tiie subtrahend? Ans. 48. 

3. If the subtrahend be 645, 
and the remainder 131, what 
is the minuend? Ans. 776. 

4. The sum of two num- 
bers 18 8392, and one of them 
is 4785, what is the other? 

Ans. 3607. 

5. The least of two num- 
bipi IS 77, and their difference 
is 99, what is the greater? 

Ans. 176. 

6. A certain dividend is 
2340, and the (juotient is 156, 
what is the divisor? Ans. 15. 

7. If the divisor be 32, and 
the quotient 204, what is the 
dividend^ Ans. 6528. 

8. A certain product is 
484848, and the multiplicand 
is 1036, what is the multipli- 
er? Ans. 468. 

9. If a person spend 8 cts. 
ft day, how mudi wiQ he 
n>ena in a year, or 365 days? 

Ans. 2920 ct8.=$29io. 

10. How many square feet 
in a piece of ground 17 feet 
long, 13 ft. w&?(36, 61) 

Ans. 221 feet. 

11. If a Hoot containing 
tM2 feet be 22 feet long, ho^ 
wide ii it; Ans. 11 feet 



12. How many rods in a 
piece of land 40 tods long 
and 16 broad? 

^ns, 640 rods, or 4 acres. 

j|13. The sum of two num- . 
mn is 75, and their difference 
is 15, what are the numbers ? 
t Ass. 7&~15«60, 60Hi^=3D, 
thelessk 304-15=345, ^ater. 

14. The diflbrence of two 
numbers is 723, and their sum 
is 1111, what are the num- 

917 J Ans. 

• 15. If a man travel 35 miles 
a day, how far will he travel 
in 64weelcs and 3 days, al- 
lowing 6 days to a week? 

Ans. 1365 miles. 

16. What sum of money 
must be divided among 18 
men so as to give each man 
9112? Ans. $2016. 

17. A man raised 64562 
bushels of com on 1565 acres, 
how many bushels was that 
to tiie acre? Ans. 41. 

18. If I plant in 14 rows 
2072 fruit trees, and set the 
trees 25 feet asunder, how 
many feet Ions are the rows? 

Ans. 3675 feet. 

19. Subtract 30079 out of 
ninety-three millions as often 
as it can be done, and say 
how much the last remainder 
exceeds or fells short of 
21180? 

Ans. 4631 exceeds. 
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11 2. 1. What are the funda- 
mental operationa in this sectioni 

Ans. Addition and Subtraction. 

2. What relation have Multipli- 
cation and Division to thesel (83, 
101) 

8. When two or more mimbe^ 
are given, how do you find their 
jniml 

4. VHfet is the method of per- 
forminHe operation 1(81.) 

5. when the given numbers are 
all equal, whax shorter method is 
there of finding their Bum?^88) 

6. How is Multiplioation per- 
formed1(88) 

7. What are the p.ven numbers 
employed in Ji^ltiplication calledl 
(87) 

8. What is the result of the ope- 
ration called?(87) 

9. How would you find the difl!e- 
rence between two number8l(94) 

10. By what names would you 
call the two numbers ^(98) 

11. What is the difference calledl 

12. If the minuend and subtra- 
hend were given, how would you 
find the remainder? 

13. If the minuend and remain- 
der were Riven, how would you find 
the subtrahend? 

14. Ifthe subtrahend and remain- 
der were given, how would you find 
the minuendl 

15. If the turn of two numbers, 
and one of them were given, how 
would you find the otlierT 

16. If the greater of two num- 
bers and their difference be given, 
bow would you find the lete^ 

17. If tHe leee of two nambers 
and their difference be given, how 
would you find the greaiert 

18. How would Tou find how 
many times one Dumbar is contain- 
ed in anothert 



19. By what name would jm 
call the number divided ?[ Ml 

20. What would you cfJl the 
other number 1 

21. By what name would you 
call the result of the operation? 

22. Where there is a part of (he 
dividend left after perfwmitig, ihA 
operation, what Is it ealfedl 

23. How can you deoote the di- 
vision of this remaindert[1081 

24. If the diviflor and dividend 
were given, how would yon find 
quotient? 

25. If the dividend and 
were given, hew would yon filidthc 
divisor? 

26. If the divisor and Q^olie■t 
were gives, how would yon md tkk 
dividend? ^ 

27. Ifthemultipliettid ^nAm^ 
tiplier were given, how wmdd yon 
find the product? 

28. If the multiplicand and pvo- 
duct were ^iven, how wooIdyMi 
find the multiplier? 

29. If the multiplier and product 
were given, how would you find the 
multiplicand? 

90. When the price of an article 
is given, how do you find, tho |M-iee 
of a number of articles of the same 
kind1[83] 

31. Does the proof of an arith- 
metical operation demonstrate its 
correctness?[82] What then is ite 
use? 

NoTS. — The d^niHone of mttk 
of the following ierme at h^e not 
been already explained, may be 
found in a dietionary. 

What is Arithmetic? What is a 
Science? Number? Notation? Nu- 
meration? Quantity? Question? 
Rule? Answer? ProoH Frincipfot 
Illustration? Explanation! 
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DECIMALS AND FEDERAL MONEY. 



DECIftAIiS. 

113. The n&ethod of formtiM; nnmbets, and of expreMmg 
them by figures, has been full^ explained in the articles on 
NttmeraHon. (71, 72, 73) But it frequently happens tiiat we 
hare occasion to express quantities, which are less flkn the 
•ne fixed upon for unity, should we make the foot^Rnr in* 
stance, our unit measure, we should often have occasion to 
express distances which are parts of a foot. This has ordinarily 
been done by diiriding the foot into 12 equal parts, called 
inches, and each of these again into 3 equal parts, called 
barley corns. ^38) But divisions of this nature, which are 
not conformable to the general law of Notation, (73) necessa* 
rily embarrass calculations, and also encumber hoois and the 
nenories of pupils, with a great number of irregular and 
perplexing tables. Now, if the foot, instead of being divided 
mto 12 parts, be divided into 10 parts, or tenths of a foot, and 
each of these again into 10 parts, which would be tenths of 
tm^tks or hundredtka of a foot, and so on to any extent found 
necessary, making the parts 10 times smaller at each divi^ 
ion: — then in recomposing the larger divisions fi*om the 
smaller, 10 of the smiuler would be required to make one of 
the next larger, and so on, precisely as in whole numbers. 
Hence, figures express] ngfenfM, hundredths , thousandths y &c. 
may be written towards the right from the place of units, in 
the same manner that ttnsj hundredsy thousands^ &c. are 
ranged towards the left; and as the law of increase to> 
wards the left, and of decrease towards the right, is the 
same, those figures which express parts of a unit may obvi- 
ously be managed precisely in the same manner as those 
which denote integers, or whole numbers. But to prevent 
confusion, it is customary to separate the figures expressing 
parts from the integers by a pointy called a separatrix. The 
points used for this purpose are the period and the comma, 
the former of which is adopted in this work; thus to express 
13 feet and 3 tenths of a foot, we write 12.3 ft for 8 feet and 
46 hundredths, 8*46 feet. 

DEFINITIONS. 

114. Numbers which diminish in value, from the place of 
•Bits toiwards the right hand, in a ten fold proportion, (•• 



deteribed in the preceding article,) are called Decimak 
Nnmben which are made up of integen and (tecintali, in 
called mittd number*. 

NUMERATION OP DECIMALS. 

115. It most be ohrious i^tim the tiro precediog artidi^ 
that the %ure8 in decimftls, as in whofc numben, hare • 
local nlue, called the name of the plBce,(74) which clepeuda 
uponjkeir distance from the Kparatrix, or the place of nnitr, 
taeh nmoval of a ^vre one plact lowardt Iht right diminul^ 
itv tlf valve ten ttTnu. (73) The names of the placei, b '~ 
wutegcn and decimaii, are eipretaed in the roll ' 



placei, b 
llbwiiig 



liillli 



| 8061975a3 4.3aS79160t 



t thia table it will be leeD, that the namei of li 



Uit, or right hand place, in the ennnciation of decimals 



EXERCISES. 



1. What do yon understand 
I7 1 tenth part of a thing? S 
tenths? 3 tenths' ftc. 

a. What is meant by 1 hun- 
dredth? 5 handredths? 35 
favndredths? 

3. How would Tou write 4 
tenths in figurea? 7 tenths? 
IThundredtha? Shnodredths? 
8 thoosandthi? 401 thou- 
sandths? ImiUionth? 7thoB' 
■and and 7 thousandths? 



4. How would fon writs 
twentf-£ve hundred and 
twentf-five hundreilths? One 
and iix hundredtlui? One 
hundred, and four ten tho<^ 
sandths? 

5. How would yon espien 
the foUowing numbers in 
words? 0.1, 0.3, 0.01, 0.05, 
0.35, 0.04, 0.7, 0.)7, O.W, 

o.ooe, 0.401. 0.000001, asCL 

700.007, 1.06. 1(W.00H, 



S6 DfiCIHALI. 116, 117, 118. 

116. Ciphen on the tipA of dacimak Jo not alter their 
▼alue; fot while each additional cipb»t indicates a division 
into parts ten times smaller than the pre^^eding, it makes* 
the <&cimal express 10 times as many parts, (113) Thus 5 
tenths denotes 5 parts of a unit, wnldi is dhrided into 10 
parts: 50 hundredths denotes 50 parts of a unit, which is di- 
vided into lOO parts, and so on: but as 5 iji half of 10, and 
50 half of 100, the value of each is the same, namely, one 
halfz, unit On the contra^, each cipher placed at die left 
hand diminishes the value of a decimal 10 times, by removing 
each significant figure oneplace towards the rightt(lld) In 
the decmials, 0.5, 0^05^ 0.005, tiie second is cmly 1 tenth part 
as much as ^e second; and they are read, 5 teatlu, 5 hun* 
dredths, and 5 thousandths. 

ABDITION OP DECIMALS. 

ANALYISfS. 

IIT. 1. What is Ae Smn of 4 teaUu of a foot, 76 huDdredUiB of a 
fiMH, and 9 hundredths of a footi 

II . We first write 0.4; then as .75 is 0.7 and 0.05» we write 

n 7JS ^*^ ottderO.4, and plac« the 5 at die Hsht hand in the place 
^*^° of bttsdredths; add hutly, we wrire 9 under the i in the 
A AQ plac0 of hiandr^dtlu. We then add the hundredths^ and find 
^'^^ thieiA to beO.14, equal to ^ne 1 tenth and 4 hundredths; we 
A ^ 9A^ tberetbra reserve the 0.1 > to be nnited with the ttnth^^ and 
ABS. x,M lu ^^j^g jj^ ^ ^^^ ^ column, of hundredths. We then say, 

1 toOis 1»: and 7 ore 8» and 4 are 12; but 12 tenths of a foot are eqna) to 1 
foot and 2 tenths; we th erefo r e write 2 in the phtoe of tenths, and place 
the 1 fiwt oh the Je(t ef the separatrix in the place of units. Thus we find 
the sum pf 0.4» 0.75, and 0.09 bf a foot, to be 1.^ ft. 

118. Write do#n the whole niimbers, if any, as in Simple 
Addition, and olace the decimals on the right in such manner 
that tenths shsOl stand under tenths, hun&dths under hun- 
dredths, and so on, a,nd draw a line below. Begin at the ri^t 
hand, and add up aU the columns, writing down and carrymg 
as in Simple Addition. Place the decimal point directly un- 
der those in the numbers added. 

QUESTIONS FOR PRACTICE. 



2. What is the sum of 25.4 
fodfii, 16.05 rds. an48.842 rds } 
25.4 
16.05 
8.842 

-4: . 

Ana. 50.S92 rods. 



3. What is the sum'^of six 
thousand years and six thou- 
sandths of a year, fiYt hun- 
dred years and five hun- 
dredths of a year, and forty 
years and four tenths of a 
year? Ans. 6540.456 yrs. 



■--^ 
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4. What is the amount of 
seventeen pounds and seven 
tenths, eight pounds and six- 
ty-six hundredths, and one 
pound and seven hundredths? 

17.7 
8.66 
1.07 

5. What is the sum of 21,3, 
3W.984, 918, 2700.42, 3.153, 
27.2, and 581.06? 

Ans. 4564.117. 



6. What is die sirin of 37, 

and 8 hundred and twentr- 
one thousandths, 546 and 35 
hundredths, eight and four 
tenths, and thirty-seven and 
thr^ hundred twenty-five 
thousandths? Ans.629.896. 

7. Twelve +7.5 4- 0.75+ 
1.304, are how many? 

8. Seventeen + 0.1+OJ1, 
+ 04U + 0.7707, are how 
many? 



MULTIPLICATION OF DECIMALS. 

ANALYSIS. 
1 10* 1. How much buUer Ib 3 boxes^ ea^oh coQtaining 4 ponds and 
75 hundredths of a pound 1 

The method of Bolviiur t}iit quegtion 

By Addition, by Addition, most be fluraoieBtl^ obvi* By Midtiplicatioii. 

4.75 ous,[117.1 In doing U by Multiplica- 4.7(( 

4.75 lion, we proceed a« at the right hand, 8 

4.75 Raying, 3 timep 5 are 15 » and as the 5 — 

are hundredths of a pound, the product Am.' 14.26 ib. 

Ans. 14.251b. in obviously hundreaths; but 0.15 are * 

0.1 and 0.05, we therefore wrijte 5 in the place of bira- 
«^redthff, and reserve the 1 to be joined with ^ tenths. We then say, 3 
Hrnes 7 are 21, which are so many tenths, because the 7 are tenths, and to 
these we join the 1 tenth reserved, making 22 tenths; but 22 tenths of a 
pound are e<|ual to 2 pounds and 2 tenths of a pound. We therefore write 
thfi 2 tenths in the place of tens^ and reserve the 2 lbs. to be united with 
th<> pounds. Lastly, we say, 8 times 4 lbs. are 12 lbs. to which we join 
the. 2 lbs. reserved, making 14 pounds j which we write as whole numbers 
on the left hand of the separatruc. From ^is' example it appears, that 
when one pf $he factors eonfaifUh d^einmk, there voiU be an equal man' 
ber of decimal places in the product 

120* 2. If a person travel 4.3 miles per hoar, how fer wiU he travel 
in 2.5 hoursl 

^ s Havjrng nvittoi the numbers as at the left hand, we 

o'g say 5 times 3 are 15. Now as the 8, which is multi- 

"*' ^ pUed, is tenths, it is evident, that if the 5, by which it 

2.15 ^'^ multiplied* were units, the product, 1^, would-be 

«'i tenths,(119) ^ut since the 5 is only tenths of nnits, 

the product, 16, can be only lOths of lOths, or lOOths 

A.. lA T* m:iM ^ nnits; but as 0.16 are 0.1 and 0,06, we write 5 in 

AJM.iu.70 miiee. ^^^ ^^^^ ^^ hundredths, reserving the 1 to be joined 

with the tenths. We then Baj^5 times 4 are 20, which are tenths, b^^ause 
the 5 is tenths; joining the 0.1 reserved, we have 21 tenths, equal to 2.1 
Miles; we therefore write 1 in the pla«|p of tenths, and 2 in the plao* *4 



•TW- 
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Mtak W« then Bfaldplf by 2» m iDoitrmtod k article 119, and writs tiM 
podnet* 8.6tmM]ar tli* corretpooding parts of the tirst product, and, add- 
pg ^ two partial prodncti together, we have 10.76 milM for the " 
InnFeUed in 1.5 hoora. 



131. 8. What if the product of 0.6 ft multiplied fay 0.S ft.1 
A e 1 foot, multiplied by itaelf, ffivet a iquare, * «_. 

0.5 



0.5 



I 



f 



meaauriog 1 &ot on ^idi aide. 0.5 ft. by 0.5 

ffivea a aquare, measuring 0.5 ft. equal to i 

.A^AttKA nx>t on each side. Bat the latter square, as 

Aas. 0.25ft. dK>wn iw the diagram, is only 0.26, or i of 

the former; hence 0.25 is eridoitly the product of 0.5 by 

0.5 ft. Here we perceiTe that multiplication by a decimal diminishes the 

multiplicand, or, m other words, gives a product which is less than the 

multiplicand. 

4. If you multiply 0.25 ft by 0.25 ft. what will be the prodncti 

n ^5 nwe the operation is performed as above; but since 

n 25 ^^^ multiplied by tenths, give hundredths,(120) the 6 at 

^* the left hand of the second partial product is evidently hun- 

Aas 0625 ft ^^'^^y >^ ^ therefore necessary to supply the place of tenths 

• *™^'*" with a cipher. Or the necessity of a cipher at the left of 

the 6, in the answer, may be shown by a diagram. A square foot being 

the area of a square which' measures 1 foot on each side, a square 0.21^ 

or quarter, of a foot, is a square measuring 0.25 of a foot 

on each side; but such a square, as is eviiknt ft-om the 

diagram, is only one sixteenth part of a square foot. 

Hence to prove that the decimal 0.0625 ft. is equal in 

value to one sixteenth part of a square foot, we have only 

to multiply it by 16 (0.0625;><16sl ft.) and the product 

is 1 foot. In like manner it may be shown that every 

product win have as many decimal places as there are 

deoimal places in both the foctors. 

RULE. 
122. Write the multiplier under the multiplicand, and 

Eroceed in all respects as in the multiplication or whole num- 
ers. In the proauct, point off as many figures for decimals 
as there are decimal places in both the factors counted toge- 
ther. JSTote. If there be not so many figures in the product 
as there are decimal places in the fiaictors, make up tne defi- 
ciency by prefixing ciphers. 

QUESTIONS FOR PRACTICE. 



1 foot. 0.25 



t 




1 1 




1 




i J 





r 

• 



5. If a box of sugar weigh 
87.64 lb. what will 9 such box- 
M weigh .^ 

• 87.64 
9 



Ans. 788.76 lb. 
6. What is the product of 
5 by 0.2? Ans. 1. 



7. What will be the weight 
of 13 loads of hay,each weigh- 
ing 1108.124 lb.? 

Ans. 14405.612 lb. 

8. Multiply 0.026 by 0.003L 

Prod. 0.000078. 

9. Multiply 125 by 0.008. 

Vrod.l. 



♦ 



' 10. Multiply 95.238 bv 
14.17, Prod. 307.14646. 

11. Multiply 5 thousand by 
5 thousandths. Prod. 35. 
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13. S^en + 117 X1.Q94-> 
how many? 

14. 128.75+144.35X0.06 
m]6.38 Ads. 



12. Twenty-fiye X 0.25 are 1 15. 0.004+0.0004X0.00002 
how many ? ) a»0.000000D88 Ans. 



SUBTRACTION OP DECIMALS. 



43.25 
tt.5 

Am. 20.76 rods. 



ANALYSIS. 

123. 1. What is the difference between 43.25 rods and 22.5 rodsl 

We write down the numbers asfor Additioa,with the 
largest uppermost. As there are no hundredths in the 
subtrahend, we bring down the 5 hundredths. Proceed- 
ing to the lOths, we are unable to take 0.6 from 0.i; 
we therefore borrow a unit from the 3 units, which be- 
ing 10 tenths, we join 10 to the 2, making 12 tenths; from which we take 
6 tenths, and write the remainder, 7 tenths, in the place of tenths bek>w 
the line. The rest of the operation must be obvious. 

2* From 24 hours take 18.75 hours, what remainsi 

Here, as we cannot take 6 from nothing, we borrow O.lO 
from the 4 uniti, or 400 hundredths ; then taking 5 (=s0.05) 
^om 0.10^ the remainder is 0.05. The 400 hundredths bav 
now become 390 hiBuhredthsvOr 89 tenths, or 8.9; then 0.7 
from 0.9 leaves 0.2, and so on. 



24. 
18.75 

Ans. 6.25 h. 



RULE. 

124. Write down the numbers as in Addition of Decimals, 
obsernns to place the largest number uppermost. Begin- 
ning at tne right, subtract as in Simple Subtraction, (99) and 
place the decimal point in the remainder directly under 
those in the given numbers. 

Note 1. — When the numbers are all properly written, and the rosuUa 
eorrectiy pointed, the decimal points win all ML in one vertical column, 
or direqtiy under one another, both in S^ubtractior and Addition. 

NoTBa. — In numbers given fiv Addition or Subtraction, the decimal 
places may all be made e^ial by annexing ciphers to a fnrt of them,(l 16) 
without altering their value, and then all the decimals will express similar 
parts of a unit, or be of the same denominatiein. 

QUESTIONS FOR PRACTICi; 



3. A person bought 27.63 lb. 
of cinnamon, and sold 19.814 
lb. how much bad he left? 
27.63 

19.814 



Abs. 7.816 lb. 



4. From 468.7^ rods, take 
76.4815 rods. 

Rem. 392.2605. 

5. From 9 ft. toke 09 ft. 
what remains? Ans. SA ft. 

6. From 2.73 take 1.9185. 

Rem. 0.8115. 



I 



so pmtmu,9* mti^isn 



7. WliaC 11 (he diffei«iice 
batweea 999 tad niiie^Aine 
hwidredtht? Rem. 996.01. 

6. From U9173 stbtntot 

' 9. From 742 take 195.137. 
Rem. 546.873. 
10. From 9.005 take 8.728. 



IL From 1 take 1 kim* 
dtcwdtib. Rem. 0.99. 

1^ FronwlOOOtakeltliov- 
sandth. 

la How many aio 71.01— 
19.7J? 

14. How many are lOS^-* 

o.ol^ 



DIVISION OP DECIMALS. 

ANALYSIS. 

125. 1. If 14.29 Hk of botter be dmded into 8 equal ibarei, bow 

pounds wiU there be in eachl 

W%1A 2S/^i 7ft ^^^ ^® ^^ ^ divide 14.2& into two fecton, one lof 

ia which Bhall be 8, and the other nich a number as, multiplied 

_ t^ 8, (101) win produee 14.25. We first seek how mm 

22 times 8 in 14, and find it 4 times, and 2 units oyer. The 2 

21 units being 20 tenths, we join them to the 2 tenths, making 

^ 22 tenths, and, dividhig these by 8, the quotient is 0.7, and 

Ijr 0.1 over: but 0.1 being X). 10,(1 16) we join the 1 to the 6 

l^m hundredths, making 0.15, and dividing l^ 3, the quotient is 

_f 6 hundredths. The whole quotient then is 4.76 ft). To 

prove that this is the true quotient, we multiply it by the 

divisor, S, (4.75X3s=: 14.25) and reproduce the dividend. Since any 

dividend may be r^arded as the product of the divisor and quotient taken 

as factors, (lOl) and since the product must have as many decimal placoi 

as are contained in both the &ctor8,(121) it follows, that the number of 

decimal places in the divisor and quotient, counted together, inust be just 

equal to the number of decimal places in the dividend. 

136. 2. If 18 bushels of wheat be divided equally among 4 men, how 
mnch will each receiyel 

AsiR/d R hii ^ere we find that 16 bushels will give eadi man 4 busheb, 
«;io^4.oDu. and that there wiU be 2 bushels left. We now add a cipher 
* to the 2, which multiplying it by 10^(91) reduces it to 
20 tenths, and dividing 20 tenths by 4* the quotient is 0.6; 
2Q each man will, therefore, receiver 4.5 bushels. Hence by 
annexing ciphers -to the rem^bder of a divisiiSta, the opera- 
tion may be eontinned»«iid in pointing the result, the ciphers 
aioexed are to be regarded aa decimals belonging to the dividend. 

IZr. 8. What is &e quotient of 0.0084 by 0.421 

Omittiae the cipher8,We find 42 in 84 just 2 times; 
0.42)0.0084(0.02 ha since there are 4 places of decimals in the divi- 
84 Ana. dead, and only 2 in the divisor, there must be 2 
«^ places also in the quotient; we therefore place a ci- 

pher at the left of the 2 in the quotient, between it and the separatrix, to 
make up the deficiency. We see by ^ts example, that if a quantity be 
divided by a decimal, the quotient will be larger than the dividend. 



V' 
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Rl^LE. 

128, Write down the divisor and dividend^ and divide M 
in whole numbers. Point off 9A many plates for decimals 
Irom the right hand of the quotient, as tne decimal places in 
the diyidend exceed those in the diirisor* 

NoTK 1. — If there are iioC ao many ftgnres in the qoottent as the nmn- 
■ber of decimal placed required, aappiy tne ^eficieacy by prefixing cii^en. 

2. — Should the decimal places in the- divisor exceed those in the divi- 
dend, make them -eciual by mraexinff cfphen to Ibe latter. 

8. — Whenever there is a remaindsr after division, by annexing ciohers 
to it, one or more additional figures may be obtained in the qaoCient.(l26.) 

QUESTIONS FOR PRACTICE.' 

4. In 68.43 hours, how mar 
ny times 1.5 hours .^ 

1.5)^.43(45.62 Ans. 
60 



84 

75 



90 

30 

S. Dividel by 0.5. 

Quot. 8.* 
e. Divide 1 bv 9. 

Quot. O.5.* 
7. Divide 7.02 by 0.18. 

quot. 39. 
8. Divide 0.0081892 by 
0.347. Quot. O.OSqg. 

^ These are called Reci|)rocalB. 



Let the pupfl point the fol- 
lowing answen according to 
thertue. 

9. What is the quotient of 
4209 by 3.5? Ans. 17052. 

10. What 18 the quotient of 
4.2 by 36? Ans. 116+ 

11. What is the quotient of 
3298 by 7.M ? Ans. 437+ 

12. What is &e quotient of 
43 by 5.4? Ans. 45. 

NoTZ. — ^When the quotient is 
notHiomplete, it is denoted by phk> 
cing the 6igo 4" siter it, in whieli 
case more quotient figures may be 
obtained by annexing ciphers to the 
remainder. 

13. ^j/it|^s=:howmany? 

14- -^SS-^-a^"- 



16. 9.81+0.09^1.75-^.49^68 



nJLGAR FRACTIONS CHANGED TO DIK3IMALS. 

ANALYSIS. 




H DBCIMAXiS. ^ 180, ISl. 

••ch boy will receive | of en BWlOt <Nr the qootienljiof S divided by 4, and 
general^ a Volgar, or Common Fraction denotes the divifion of the nume- 
rator l^ the denominator.(22, 108) The fraction ^, for example, denotes 
that 1 IS divided bv 2, but since 1 does not contain 2,^ the Quotient is less 
Chan 1 , and most therefore be exfM'essed in P^rts of unity. New if we add 
a cipher to the dividend, 1, it becomes 10 tendis i(lA) and 10 tenths 
divided by 2, the quotient is 0.6.(125) Hence the decimal 0.5 is e(;^uiva- 
lent to i. Affain, In the fraction }, if we add a cipher to the 1, it be- 
comes 10 tenuis as before, and 10 tenths divided by 8, ihe ouotie&t ia 0.8, 
and O.i remains. Joining a cipher U> 0.1, it becomes O.iO, and dividing 
again bv 8, the qnotioit b 0.08, and thos may we §[o on as far as we please, 
geiCiqg by each additional cipher a 8 in the quotient, which is 10 times 
less tmm the preoi^inff, as 0.88^^, which is the decimal expression for }. 
And again in the fraction |y adding a cipher to 8, and dividing by 4, the 
quotient is 0.7, and 0.2 remain; adding a cipher to 0.2, and dividing 
again by 4, the quotient «8 0.05;---0«76 then is the decimal expression for 
|: And generally, 

130. 7h chang€ Vulgar Fraetiona to Decimals. 

Ruts. — Annex ciph^ifpontinttally to the numerator, and 
divide by the denominator, so long as there shall be a remain- 
der, or until the decimal be obtained to a sufficient degree of 
exactness. The quotient will be thodecimal required; and 
it must consist of as many decimal places, as the number of 
ciphers annexed. If the quotient does not contain so many 
figures, make up thc^ deficiency by prefixing ciphers. (127) 

QUESTIONS FOR PRACTICE. 

1. What is the decimal ex- \ 5. What are | of a month 
pression for ji^? " J in decimals? Ans. 0.375 mo. 

6. Change |i to a decimal 
Ans. 0.7045+ 

7. Change ff to a decimal 
Ans. 0.173+ 

8. Change ^^ to a decimal. 
4 Ans. 0.002. 

9. Change -^ to a mixed 
number. 

10. Change -^f^ to a decimal 



25)1.00(0.04 Ans. 
1.00 

2. Chanse i, || and | to 
equivalent decimals. 

Ans. i=0.5, i»0.25, and 
|»0.75. 

3. What is the decimal ex- 
IttjiionforAofaday? 
■^f Ans. 0.2 d^. 

4. Oiange ii of a rod to a 
decimal. 



131 , Having become familiar with the method of changioff 

ITulgar Fractions to Decimals, whenever fractions occur, thr 

puDil has ojily to substitute for them their equivalent decimal 

^J>^»nes, and proceed as if they had been given in decimals. 

To illustrate this remarkt take the following 






in 



1. There aie 3 pieces of 
doth, one contains 4i yards, 
one 31, and the other 5^ yds. 
how many yard^ in- the 
whole? 

4i==4J5 

5^^=5.25 

Ans. 13.50=131 

3. There are 4 boxes, each 
of which contains 5| lb. of 
sugar; how many pounds in 
the whole? 

5|3=:5.375. Ans. 21 .5 lb. 

9. A person having 17f 
tons of hay, sold tttons; 
how much had he left? 

Ans. 10.925 tons. 



teMBAt MOiriT. 
QUiESnONS FOR PRACTICE. 



33 



4. What is the product of 
24 by J? 24+0.&=12, Ans. 

5. In 28 rods how many 
yards, 5i yards being equal 
to one rod? 

5ia=5.5, and 28X5.5=154 
rods, Answer. 

6. In 154 yards how many 
rods? 

4.^0=154 rds. -^5.5=28 
rods, Ans. 

7. What is the quotient of 
12 by J? 

V!^=12-l-«a4, Ans. 

By these ezamplei it appean 
that a number iadiminiahed by mul* 
tiplication and increaaed by divia* 
ion, when the multiplier and di?iaor 
are fraction! or decimab. 



FEDERAL MONET. 

132. Federal Money is the established currency of the 
United States. Its denominations are all in a d&cimal or 
ten-fold proportion, as exhibited in table 1, pace 38. The 
dollar is considered tfie unit money, and all the lower deno- 
minations are regarded as decimal parts of a dollar. Thus 
the dime is 1 tenw, or 0.1 of a dollar, the cent 1 hundredth, 
or 0.01 of a dollar, and the mill 1 thousandth, or O.Odl of a 
dollar; and placing these together, dol, d, c. m. 

• 1 1. 1 1, 

They might be read, one dollar, one dime, one cent and one 
mill, or, one dollar, eleven cents and one mill, or, one (k^M 
one hundred and eleven mills or thousandths. The pBiF 
next to dollars, on the left, is eaeles, and 11. maj be read, •! 
easle and 1 dollar, or eleven doDars. Twenty-nve eagles, 8 
douars, 4 dimes, 6 cents and 3 mills, may be written andread, 

^ .^ I • s or -t . di *** '^ 



4 
i 



25 8.M6 3 



4 



e 1 



or ^ 



1 I 



858. 46 3 



S58. 463 



S4 



TEDERAi: M0II&7. 



133»1S4. 



Hence any sum in Federal Money ma^ l>e regarded as a 
decimal, or mixed numbeT, and may be managed in all re- 
spects as such. Federal Mbney is u«iially denoted by the 
(±iaracter, $, placed before the figures; and in reading it, 
dollars, cents and mills are the only denominations nsnally 
myentioned. 

ADDITION OF FEDERAL MONEY. 

133. Rule. — The same as for the Addition of Dechnals; 

(118) 

QUESTIONS FOR PRACTICE. 



1. If I pay 4 dollars 62 
cents for a barrel of soap, 5 
dollars 28 cents for a barrel 
of floor, and 10 dollars 6 cti. ^ 
for a barrel of pork, what do 
I give for the whole? 
4.62 
5.28 
10.08 



3. F holds a note against G 
for one hundred seven dollars 
and six tents, one against H 
for forty-nine dollars seven- 
teen ct?. and one against K 
for nine dollars ninety-nine 
centBV witat is tiaie^^ainount of 
tib^^btae f Amu '$166^22. 

4. A man btAight2i yards 
of broaddbth for $15.50, 6 
yds. of lutestring for $5Ji5y 
7 yds. of cambric for $5.25, 
4M trimmings to the amount 
of $4.12; what was the 



a- 



Ans. 919.98«19 dollais 
and 98 cents. 

2. A owes B $78»C «46>a7, 
D $101^09, and E $28.16; 

what is the amount lof thefour I mount o£ Itheiptuchase/ 
debts? Ansi H^SS-M^ J Am; $30.72. 

MULTIPLICATION OF FJSDERAL MONEY, i 

134. RuLK.^The same as foif^the MoltipMcation of Deci- 
»a]s.(l^) 

QUESTION^ ton phactice. 



1. What will 34 yards of 
doth cost, at 37 cts, per yard? 
^ ■ 0.37 

* 148 

111 



$12.58 Ans. 

2. What will 156 yards of 
dotti cost, at $] .67 per yardf 
Ans. $260.52. 



3. If a tnan pyUrchase 4 
bdndkerchiefs at 62 ct?, each, 
8 yards ribbon at 17 cts. per 
yard^ and 5 yards of lace at 
44 ceiats per yardj what is 
the whole amount? 

Ans. $6.04. 

4. What will 47 pounds pf 
coffee cost, at 22 cents per 
pound? Ans. $10.34. 

5. What cosl^59 dozen of 
£gg«0 at 59 .Gents per dozen? 
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6. At 16..cent8> ft pound, 
what will 18 pounds of buttcft 
cost? what will 27 lbs. cost? 

7. What 18 the com of 1S6 
bushels of rye, at 62 J cents a 
bushel? Ans. «78.75. 

8. What cost 87 bushels of 
oats at 33 cts. per bushel? at 
41 cents? at 37^ccnti^ at 25i 
cents? 



9. If a perK>n spend 6} 
eents a day, how mnch wiU 
lliat be a year? 

Ans. 922.81 i. 

10. What cost 63 yards of 
calico, at a quarter of a doQar 
a yard? Ans. $15.75. 

11. What cost 1758 pounds 
of tea at $1.15 per pound? 

Ans. $2021.70. 



SUBTRACTION OF FEDERAL MONEY. 

135. RnL£, — ^The same as for the Subtraction of Dec^ 
mals.(124) 

aUESTIONS FOR PRACTICE. 



1. A ma|i bought a pair of 
oxen for $76, and sold them 
a^ain for $81.75; how much 
did he gain? Ans. $5.75. 

2. Take 1 mill firom $100, 
what remains? 

3. 1 bought 5i yds. of cloth 
at $5i a yard, and paid six 5 
dollar bills; who must receive 
change, and how much? 

4. A man bought 100 lbs. 
of wool at 33 cents a pound, 
and sold thewhole for $31,494 
how much did he lose? 



5. A person having $200, 
lost 2 dimes of it; howmndi 
had he left? 

6. AperBonbou^t24yds. 
of doth at $1.50 per yard) 
and paid $26.55, how much 
remams unpaid? Ans. $9.45. 

7. I bought 6 yards of cloth 
at 76 cents a yard, and gave 
a 5. dollar bill; how much 
change must I receive? 

8. How much must be 
added to 83 cents to make it 
$5? 



DIVISION OF FEDERAL MONEY. 

136. Rule. — ^The same as for the Division of Decimals. 
(128) 

QUESTIONS FOR PRACTTICE. ^ 

l.If241b.ofteacost$7.92 
what is that a pound? 

Ans. $0.33. 



2. If 125 bushels of wheat 
cost $100.25, what is it a 
bushel? 

3. Six men, in company, 
buy 27 bush, of salt, at $l.w 



a bushel, what did eachmaM 
pay, and what was each's 
share of die salt? 

Ans. $7,515, and his shaie 

4i bush. 
4. If $1268 be divided e- 
qually among 15 men» what 
will each receive/ 

Ans. $84.58r. 



36 



UinC%htkKMOV$ qUBSTIONI. 



5. A man diet leaving an 
«ttate of $35000; the demanda 
against the estate are $1254. 
65; the remainder, after de- 
ducting a legacy of $3075, is 
divided equally among his 6 
aons; what is each son's share ? 

Ans. $5111.725. 

6. If 12i acres of land cost 



$76, how much is that an 
acre? 

7. Divide $7 between 9 
men,what is each man's share f 

Ans. #0.7771, 

©• ^^^/^pcshowmuch? 

Ans. #0.006. 

9. #8|+9|^-f-5^howmach? 



MISCELLANEOUS QUESTIONS. 



h From 2 take 0.16289. 
Ans. 1.83711. 

2. At 121 cents a pound, 
Wk»t will 87 lb. of butter cost? 

Ans. #i0.87i. 

3. If a person spend #100 a 
year, how much is that a day? 

Ans. #0.273. 

4. How much sugar at 12^ 
cents a pound can be bought 
for #15.d0? Ans. 124 lb. 

5. A owes B #15.58, and is 
to pay bim in rye at 67 cents 
a bushel, how much ryd will 
be required to pay the debt? 

Ans. 23.25 bu. 

6. If buttons be 9 cents a 
dozen, what are they a piece? 

Ans. #0.0075. 

7. The President of the U- 
nited States receives #25000 
a year; how much is that a 
day? Ans. #63.4^^3. 

8. A man buys a chest of 
tea weighing 40 lb. for #35 ; 
a(t what price per pound must 
he sell it to gain #10 on the 
whole? Ans. #1.25. 

9. If 68, make one dollar, 
how many doUars in 45s.? 

»7.5a 



10. What is the quotient of 
2 millionths divided by 1 mil- 
lionth? ^ 

Ans. 0.000000000002. 

11. What is the difference 
between 4 cts. and 7 mills 
and $10? Ans. $9,953. 

12. How many bushels of 
rye at 62 cts. a bushel, must 
be given for 8 yards of cloth 
worth #3.50 a yard? 

Ans. 45^ 

13. Akson Bower 
Bought ofRuasell Down^ 

8i yds. of Calico, at $0.17 1.446 
H yds. of JBaize, at $0.28 1.27 
IS lb. of Railing, at #0.14 1.82 

#4.536 
Received payment, 

RussKLL Down. 

14. Peter Dter 

Bought of John DrnggiM^ 
113 lb. Logwood, at #0.06^ . 
127 lb. Copperas, «• 0.04 . . 
86 ox. Indigo, «< 0.17 . . 

#16.166 

15. If I seU 169.8 lb. of 
butter for #23.26, what do I 
reeeive per pound? 

^ Aim. #0.196. 
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REVIEW, 



1. How has the foot ntoally been 
dhridedl 

2. What are the inconveniencee 
df these divisionsl 

8. What would be a more conve- 
nient divisiont 

4. How might these diTisiom be 
managedl 

6. What name is given to num- 
bers, which eaipress parts in this 
Banner?(114) 

6. How are decimals distingaish- 
ed from incegersl What are inte- 
gers? 

7. How would you write 12 feet 
and 8 tenthsl 

8. Have fisures m decimals a lo- 
cal valuel Upon what does it de- 
pend? 

9. What is the law by which they 
dimini8h?(116) 

10. In what does the enunciation 
of decimals differ from that of whole 
numbers? 

11. Do ciphers on the right hand 
•f decimals alter their value! What 
does each additional cipher indi- 
cate?(116) 

12. What effect have ciphers on 
the left hand of decimals? Why? 

18. What are numbers made op 
ff integers and decimals caUed?(114 

14. From what is the word deci- 
mal derived? A. From dedmuty 
(Latin) which signifies tenth, 
^ 16. What is the rule for the addi- 
tion of decimals? Where must the 
decimal point be placed? 



16. What is the rule for the mti)' 
tiplication of decimals? What the 
mle for pointmg? 

17. What effect has multiplica- 
tion by a decimal? Explain l^ ex- 
ample and diagram. 

18. What is the rule foi the sub- 
traction of decimals? F^or the divi- 
sion of decimals? 

19« What fa the role for pointing 
in each? 

20. What is to be done if there 
are not so many figures in the quo- 
tient as the number of decimals re- 
quired? 

21. When the decimal places in 
the divisor exceed those in the di- 
vidend, what is to be done? 

22. When there is a remainder 
after division, how do yon proceed? 

23. What does a vulvar firacti^on 
denote?[129] Explain by example. 

24. How then can you change a 
vulgar fi^ction to a decimal? 

' 26. What is Federal Money? 

26. What is the Table? [p.88.1 

27. Which is the unit money? 

28. How may the lower denomi- 
nations be regarded? Explain by 
example; and also the different 
methods of reading the samc» 

2d. How then may Federal Mo- 
ney be regarded? 

80. How is it denoted? 

81. What is the rule for the Ad- 
dition of Federal Money? — ^for Mul- 
tiplication? — for Subtraction?— for 
DivifioD of Federal Money? 



SECTION IT. 

COMPOUND, OR COMPLEX, NUMBERS. 

137, Nmnben are called Compoimd or Complex, wheB 
tfiey contain units of different kindf , af pounds, shSliags, 
pence and farthings^ years, days, boun, nunutes and seo^ 
oAds, he, 

4 



S8 



ARITHMSriCAL TABLES. 
1. TABLES OF COMPOUND NUMBEKS. 

Money.* 

1. FEDERAL MONEY, Denoted by $, 



187. 



10 milb) m. make 1 cent> et. 
10 cents " Idime, d, 

10 dimes • " 1 dollar, doL 
10 dollars " 1 eagle, E^ 



mills 10 

100 

1000 

10000 



cents 1 

10 

100 

1000 



dimes 

1 

10 

100 



doUs. 

1 
10 



eagle. 



II. ENGLISH MONEY, 



4 farthings, qrt, make 1 penny, d, 
12 pence, " 1 shilling, t. 

20 shillings make 1 pomid, I. or £, 



qrt, 4 

48 

960 


pence 1 sbill. 
12 1 
240 20 



pound. 



III. 


TlME.i 












60 seconds, t. make 1 minute, m. 


s. 60 


m. 1 


hrs. 


ds. 


w. 


lyr. 


60 minutes " 1 hour, Ar. 


8600 


60 


1 








24 hours " 1 day, d. 


86400 


1440 


24 


1 






7 days '* 1 weds, to. 


604800 


10089 


168, 


7 


1 




9654 12. or 866.25 li. or 






1 








865 dt. 6 hrt, 1 year, yr. 


81557600 


525960 


8766 


8654 


52 


I 



^The above denominations of ^ Federal Money are authorized by the 
laws of the United States, but in the transaction of business we seldom 
iKar any of them mentioned but dollars and cents. 

A com is a piece of money stamped, and having a legal value. The 
^ins of the United States are three of gold; the eagle, half-eagle, and 
qiiarter-ea^le; Jive of silver, the dollar, half-dollar, quarter-dollar, dime, 
and half-dime; and two of copp^, the cent and half-cent. Of the small 
foreign coins current in the United States, the most common are the New- 
England /owrpenc* half penny f or New-York sixpence, worth 64 cents; 
and the New-England nmcpencs, or New-York shilling, worth 12^ oentsi- 
The value of the several denominations of English money is different in 
different plaiies. A dollar is reckoned at 4s. 6a. in Ei^zland, 5s. in Can- 
ada, 6s. m New-England, Virginia and Kentucky, St. in New-York, 
Ohio and North-Carolina, 7t. 6d, in Pennsylvania, New-Jersey, Dela- 
ware and Maryland, and 4ff. Sd, in South-Carolina and Greoigia. 

f The year is commonly divided into 12 months, as in the following 
table, called Calendar months: 



No, Days. 
January 1 31 
February 2 28 
March 8 81 



No,D, 
April 4 80 
May 5 81 
June 6 SO 



No, Daye. 
October 10 81 
November 11 80 
December 12 81 



No.D, 
July 7 81 
August 8 81 
September 9 80 

Another day is added to February every fourth year, making 29 days 
in that month, and 366 in the year. Sudi yean are called Bissextile, or 
licap year. To know whether any year is a conunoQ or leap year, divide 
it by 4; if nothiitf remain, it is leap year; but if 1, 2 or 8 remain, it m 
1st, 2d or 8d after leap year. The number of dayl in Ibe ttveral nuNHtiw 
JBay tm called to miud by the following verse: 
-Thirty days hath September, 
April, Jane tad Nov«Dib«r« 
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IV. 



Weights* 

TROY WEIGHT. 



24 graihfl, gr9, make 1 penny weight, 
20 penny weighta *' 1 (Tunce, 
12 ounces " 1 pound. 




V. APOTHECARIES* WEIGHT. 



20 grains, gr, make 1 scruple, , t e. 

8 scruples *^ 1 dram, <^. 

8 drams " 1 ounce, ox, 
12 ounces *' 1 pound, lb. 


gn. 20 

60 

480 

6760 


sc. 1 

8 

24 

280 


drms. 

1 

8 

96 


OS. 

1 
12 


ib. 
1 



All the rest have thirty-o]ie» 
Excepting Febmary alone. 
Which hath twenty-eight, nay morSy 
Hath twenty-nine one year in four. 

The true solar year consists of 865 days, 5h. 48 m. 57 f. or nearly to 
8654 days. A common year is 865 days, and one year is added in Leap 
years to make up the loss of 4 of & day in each of the three preceding 
years. This method of reckoning was ordered by Julius Gsesar, 40 years 
before the birth of Christ, and is called the Julian account, or Old StyU, 
But as die true year fell 11 m. 8 s. short of 8654 days, the addition of a 
day every fourth year was too much l^ 44 m. 12 s. This amounted to 
one day m about 180 years. To correct this error. Pop Gregory, in 
1582, ordered that ten days should be struck out of the calendar, ny call- 
ing the 6th of October the 15th; and to prevent its recurrence, he ordered 
that each succeeding centunr, divisible by 4, as 16 hundred, 20 hundred, 
and 24 hundred, should be Leap years, but tlmt the centuries not dii i&ibla 
bj 4, as 17 hundred,^ 18 hundred, alid 19^ hundred, should be common 
years. This reckoning is called the Gresorian or New Style, The New 
Style differs now twelve days from die old style. 

* The original standard of all our weights was a com of wheat, taken 
from the middle of the ear, and well dried. These were called crains, 
and 32 of them made one pennyweight. But it was afterwards uoudit 
sufficient to divide this same pennyweight into 24 equal parts, still calhng 
die parts grains, and these are the basis of the table of 2Yoy weight, by 
which are weighed gold, silver and jewelry. Apothecarie$' weight is 
the same as Troy weight, only having different divisions between grains 
and ounces. Apothecaries make use of this weight in compounding their 
medicines, but they buy and sell their drugs l^ Avoirdupois weight. In 
buying and selling coarse and drossy articles, it became customary to allow 
a greater weight than that used for small and precious articles, and this 
custom at length established the Avoirdupois, or common weight, by 
which all articles are now weic;hed,with the fbregomg exertions. Avoir- 
dupois weight is about one sixm part more than Troy vei^lit, a pound of 
the former being 7000 grains, and of the tatter B>7u0 grains, ^n buying 
and selling by the hundred weidit, 28 pounds have been called a miarter, 
and 112 pounds a cwt, but this practice of groeeing, as it is culed, it 
BOW pretty generally laid aside, and 25 pounds are considered a quartMr* 
nnd 4 quarters, or 100 pounds, a hundrea weight. 



n. AVOIRDUPOIS, w COXJlt)K ffSIOHT. 



__,.._ "I qoarter, 
iqiniMn. ■■ 1 nuadnd. 



01. 11 dr. 161 

lb. 266 

«r. 716» 

ewl. 286T2 1 



Measures.* 

rn. LOlfO MEASURE. 



tbtflqr ootni lulu 1 inch, 
D iocbii " 1 foot, 

tfeet, " ly»fd, _ 

»t yuda, or 101 ft. 1 rod, or pok, rd. »20 
lOrodi " 1 JiirkiDg, ji— llotnu« 

Sfin-longi " I mila, 

I milH " 1 fesg^, i'»-i!2S li. 1 rod, 

S 1-Smila " 1 dc^, d4g.\\ 

NO degTcol " 1 circk of eardi. 




• Ha origind itaiidan] of Engluh long oieaiure wai a torle* cam 
taken from tEsmiddki)fth*«ar,>DdH«ll dried. ThreBorihsHinleiwA 
««n caDsd an uch, and ihaa lb* otben si in the Coble. Lor^ iDsajura 
b cn^dined for dsnotin^ Iho diMutce ^placei, and (or meaniruig an 
Aing wlure length eal; u eoDCcniad. Wbeo meanire ii applied to lur- 
&cea, where length and braadlh an both concerned, ii ii catted mpMn 
menrare. A ■qium inch ii a iqiiare meaHring on inch on every aide. 
The tabie of Kjuara meanre ia miule from that iS long meaiure by tnuhi- 
(^ingthoBeTeralnombenof the Utter iDtoIhenuelieg. Thiu, 12 indieean 
■ feat inleogih, aaquan foot then ia a iqiara which meoHireal f<»l,orU 
iixtea, OB erecy (idB.aiid oontaim 12Xia=lM»quare inchea. Sfbetin 

II I I length make a yard; a aquare yard ii a aquaremeaiiuringB feet 
II oneachiidc: but auch a »quara contamn (im Jigur*) nine 
~ r (3X3=9) atpiareameaeuringafootooeach Bide, or9 aquare 
— I — T— feet ; and when we aay (hat a >uriace contaitu » many squors 
_L^j — ! f^t, or aqDare yards, we mean that the eurface ia equal u 
^chamunberofaquareimeaanringatxitorayard, on each side. When 
aBBcnre ia applied to aolida which tiara lennb, tx-eadth, and thichneaa, ii 
it called aolid or cobio me»«ff«, A aolid inch ia a body, ot block. 
an. having iix aidea, each of which ia an iacL 

uare, and the number of inches in a aolid 
It ia equal to the number of ancb Uoeka 
It wonfd be required to make a pile a fool 
oare and a tiot high. Now it would 
require 144 bk^ka to cover a aqoare Ibot 
— inch high. Hence lo raise the pile 
EB inchea high would require Iwelra 
1 144=1728 bk>ck« or inchea. In Uk« 
ler it would require 9 «lid blocka, ■ 
ich way, lo cover a aquare yard ta 
;bt ofoue foot, and S tJoM 9=27, 
e il three feet, or make one aolU 
jaid. Thia will be c^iuiii Bma an iapao- 



T block* 




AUTRHETtOAL TABLU. 
Vm. CLOTH MEASURS. 



9j incbcs nuke I nul, no. I 



La I ett Flaiiuli, E. F. i 
lellEngluh, E.E. 
IbU Scotch, E.S. I 



K. 8Q.VARE MEASURE. 



144 incbM DUkB 

9 fMt 

272/foS',' " 
«>rad>- " 
4 rood., " 
640acrM « 


l«,u.refoot.rt. 
1 aq. yard, yrf. 
1 »q. rod, rd. 

Iniid, ' ro! 

\^ifla. "^I 


1296 

a83M 

1668160 

6273640 


ft. 1 
9 

1089C 
4B560 


1210 40 1 
4840 160 4 1 


10 «,, chain, make 1 acr., oer. 1 
6400 chaiiuiKakalaq. milt, Mil 



r CUBIC MEASURE. 



1738 iocbo, in. make 1 fbol, fl. 11 in. 1T28 1 feet 1 
27feet " I jard, yif . 46656 37 

ISSieet " 1 cord, cor. I| 221184 1 128 

40ft.ofriniiidriiiih«c, crSOft. of hewn timber, maka : 



•m • 





XI. IfZrfi MEASURE 








,:u.2SSji,l. ] 


'■^I'-fll 




F 












siTraii"!" 
















lae'sii I, 










14553 50-1 








3 hnasheads 






504 126 4 i 






2p,p« 




6H212 2016'l008252; 8l 4 


2 


1 



tioa of the disgram. Tbe tatA of wood ia Knnclimeg called eight feet. 
In Ihia caae four feet in leiigth, fatir in broadth, and ona ia lieiEhi=ie 
■olid feet, ia called one foot ; or eight feet in length, Ibnr in breadth, and 
■ix inches in height, a foot, that it, I-Sth of a cord ia called oae faot, 
2-SlliB, two fee(> &c. In meaauring landa, roadi, Sic. tbe disiances ar j 
iwrally taken in chains and linka. In ordinary boainen, feet and inchea 

dimeiuioaa in feet and ten(ba ofa foot, inaiead of inches, and if all would 
do the game, they would find all their cslculatioDa much more aimple and 
easy. By forty feet gf round timber, in tlie table of aolid meaaurg, ia 
■want so much roond timber, aa will make forty feet aRar it ia squared. 

■ Four pounda Troy weight of wheat gathered from ihe middle of tiM 
ear, and well dried, were called, one gallon, and (hii naa the original 
ttnndard of all Engiiah meaeuret, both lir|ui(l and dry, and this waa die 
sane as the present wine ^bIIoq. But in time it became cmiomrfry to 
uae a larger tneaanre in idling cheap liqnon, and ihis ctuiom at length 
eeiabliahed the beer meaiure, which beata about the earns proportion to 
Hine meanire that avoirdupoii dcea' to iroj weight. Tbe dry raeoiure 
waa alao made larger than iha wine meaaure, and waa at length eatabliahed 
at about a mean between wine and beer neaaure. By wine nieaanre are 
OBiiaured wise, all kindi of ipiriia, cider, vinegar, oil. lie. By beer 
ntaMire are naaaored ak and beer, and by dry maaaure ars nMaaured ■! 
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XU; BSBRMMJUmRX. 



I 4qi] 



quarts 
Mgalloiit 



; make 1 quart* 
«< IgaUoBt 
«« I barrel, 
M lliogiliead,AAi/. 



6or. 



oobic 70i qt 
uchef28^ 
101fi2 
15228 



Tilil. 

4 1 
144 8B| 
216 54 



Giurl 



pr 



I 



2 piatfl, pU. make 1 quart, 
4 quarts ** 1 gallon^ 

8 quarts « 1 peck> 

4pecks ** IbiMbeU 

Soufaels " 1 quarter, 
4 quarters *' 1 cbaldroiiy 



Xm. DRY MEASURE, 



gal. 
pk,. 

«-. 

eh. 



ca.8SS 

iii.67,2 

JB68.8 

537.6 

2150.4 

17208.2 



pt.1 

2 

8 

16 

64 

512 



qtfl. 

4 

8 

82 

256 



I 



• 

1 
2 
8 
64182 



1 

41 




XIV. cmCULAR MEASURE.* 



60 seconds, " make 1 miuute, ' 
60 minutes <* 1 degree, ° 

80 degrees '' l«gn, «. 

12 signs, orSeO***' 1 circle. 




XV. MISCELLANEOUS.^ 



12 things make 1 dozen, dox. 
12 dozen ** 1 gross. grt . 

12 gross ** 1 great gross. 
20 things « 1 score. 
24 sheets of paper, 1 quire. 
20 quires make 1 ream. 



112 pounds 
10 things 
10 deems 
10 gross 

6 points 
12 lines 

4 inches 

6feet 



« 



l<)uinta]. 
1 desm. 
1 gross. 
1 great gross. 
Ifine. 
1 inch. 
Ihand. 
1 fathom. 



6 feet make 1 pace. 
BOOKS. 
When a sheet is folded into tmo 

leaves, it is called Folio. 
When folded into 4 leaves, it it 

called Qttorlv. 
When folded into 8 leaves, it is 

called Octavo. 
When folded into 12, it is called 

DuodtdmOf or 12mo. 
When folded into 18, it is called 

18mo. 
When folded into 24, it is called 

24t. 



I 



kinds of dry goods, com, grain* salt, roots, fruit, &c. A standard bushel 
is 18]^ inches diameter and 8 inches d^p. The statute bushel for measur- 
ing coal, ashes and lime, in Vermont, contains S8 quarts, or 2558.6 cubic 
inches. 

* Every circle, without regard to its size, is supposed to be divided 
into S60 equsd parts, called degrees, and these again to be subdivided into 
minutes and seconds; so that the absolute quantity expressed by any of 
these denominations must always depend upon the size of the circle. In 
this measure are reckoned latitude, longitude, the planetary motions, &c. 

t The habit of reckoning by the dozen is well adapted to the English 
metliod of reckoning money; articles which were 4s. a dozen, being 4d. 
apiece, 7s. a dozen, 7d. apiece, &c. Points, lines and inches are used in 
measuring the lengdi of ck>ck pendulums. Hands are used in measuring 
die hei^t of hocses, ud fethoms in measuring depths at sea. 



k. 



188, 189, 140. 



ItEDUGTION. 
1* RBDUGTION. 
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188. Reduction is the method of changing numbers from 
one denomination to another, without altering their vaJue.(40) 

1. In £4 88. 6d. Sqra. how many fiurthingBl 

£. » A ara ^ £l=aOi. there are 20 Cimefl a« many ehitttngs 

^ 8 B a ■* ^'^ *** pounds; we therefore multiply the 

* ° ^ ** pounds br 20, and to the product, 80a. join the 8s. 

naking 88f. Then because ls.=:12d. there are 12 
times as many pence as (here are shillings; we there- 
fore multiply the ^Ss. by 12, joining the 6d. to the 
product, and thns find £4 Ss. 6d.=1061d. Again, 
as rd.=4qr. we mukiply the pence by 4, joining the 
8ar. to the product, and thus find £4 8^. $d. Sqr.s 
4247 farthings. Tliis process Js called Reduction 
Descending, beeaoseit^ it numbers of a higher deno- 
mination are brought into a lower denomination. 



20 

OoB. 

12 
181 

m 



lOSld. 
4 

4247qr. Ane. 
2. In 4247 farthings, how manv ponndsl 

4 ) 4247 ^ ^^ takes ia^» to make 1 penny, there are evidently 

^^ "■ many pence m 4247qr. as there are times 4 in that 

lo lA/ii «« number. We therefore divide by 4, and the quotient 

14)1U01— dqr. is 1061 d. and 8qr. over. Then, as it takes 12 pence 

Q . A \ Q I Q Rj to make Is. there will be as many shillings as there are 

' _ ^^^^ *2 ^° 1061=888. 6d. Again, as it takes 20s. to 

/« . Q make jCl, there will be as many pounds as there are 

*'* ^' times 20 in 888.=aje4 8s. Thus we find 4247qr.r= 

jC4 Ss. 5d. 3qr. Tliis process is called Reduction Ascending, because 

by it a lower denomination is brought into a higher. By these examples 

It will be seen that Reduction Ascending and l/escending mutually prove 

each otlier. 

As a process similar to the above may be employed in the 
reduction of time, weights and measures, as well as moneys, 
it may be stated in the following general terms: 



139.-^Reductioii Djlscbhdiitg. 

Rule.— Multiply the high- 
est' denomination by that 
number which it takfes of the 
next lower to make one in 
the higher, adding the num- 
ber, il any, of the lower de- 
nomination; and so proceed 
to do, till it is brought as low 
as the question requires. 



140. — RSDVCTION AscSNOIIf G. 

RuLK. — Divide the lowest 
denomination by the number 
which it takes or that to make 
one in the next higher deno- 
mination; and so continue to 
do, till you have brought it 
into the denomination 
quired. 
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REDUCTION. 



140: 



QUESTIONS FOR PRACTICE. 

English Money. 



1. In £65 48. 6d. 3qr. how 
many farthings? 

3. In £1465 148. 5d. how 
many farthings? 

3. In $41 4s. how many 
shillings? 

4. In 39 guineas, at 388. 
ho'^ "^ainy farthings? 

5. in 40 guineashow many 
pounds ? J^^^^''' 



1. In 6361 8qr. bow many 
pounds? 

3. In 1407093qr. how many 
pounds? 

3. In 386s. bow many dDl- 
lars? 

4. In 38976qr. how many 
guineas? 

5. In £56 how many gui- 
neas? 



Time. 



1. In4d.33h. 4m. 30b. how 
many seconds? 

3. How many minutes in a 
year? 

3. How many hours in a 
century? 

Troy Weight. 



1. In 4350608. how many 
days? 

3. In 535960m. how many 
years? 

3. In 876600h. how many 
centuries? 



1. In 131b. how many 
grains? 

3. In 331b. 6oz. lOpwt. bow 
many grains? 



1. In 74880gr8. how many 
pounds? 

3. In 139840gr. bow many 
pounds? 



Avoirdupois Weight. 



1. In 4 tons how many 
ounces? 

3. In 7cwt. 3qr. how many 
drams? 

3. In 1961b. bow many 
ounces? 



1. In 143360OZ. how many 
pounds? 

3. In 333208 drams, how 
manycwt.?' 

8. In 31360Z. how many 
pounds? 

Long Measure. 



1. In 36 rods bow many 

yards? 

26 At 5i yds. make 1 rod, 

5^ -b5,5 we multiply the rods by 

«-~ 5|. To render the mul- 

13Q tiplicatioD by | more 

130 eaiy, we reduce it to 

decimalii,(ldO)aiidthen 

I'iS.Oyd. proceed as in decimab. 
(122) 



1. In 143 yards how many 
rods? 

Here we reduce | 

5.5)148.0(26H. to a decimal, a« be- 

110 fore, and divide as 

■ . in decimals,(128). 

8d0 Whenever afrao- 

230 tion occurs, it may 

— be changed to a 

decimal, and used 

as Mick. 
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2. In S miles how many 
ifeet? 

2.* In 47 m. 5 fii. 16 rd. 12ft. 
^in. how many mches? 

4. How many mcheg round 
the earth? 



2. In 15840 ft. how many 
miles? 

3. In 8020888 in. how ma- 
ny miles? 

4. In 157Q424820hi. how 
many degrees? 



Cloth Measure. 



1. In 59 yds. how many 
nails? 

2. In 862 £. E. 3 (p. haw 
many nails? 

8. In 576E.F;how many 
quarters? 

Scmare Measure. 



1. In 944 nails how many 
yards? 

2. In 7248 naib how many 
£.^l]s? 

B. In 1728 qr. how many 
F.ells? 



1. In 1500 acres how many 
sods? 

2. In a township 6 miles 
flquare, how many acres? 

8. In 24 square yards^how 
many inches r 

Solid Measure. 

1. How many inches in 2 
cord^ of wood? 



1. In 24000 rd. how many 
acres? 

2. In 28040 acres how ma- 
ny miles? 

8. In 81 104 in. how many 
square yards? 



1. How many coxds m 
442368 solid inches? 



2. How many inches in -27 2. In 1259712 in. how 
sohd yards? many yards? 

Wine Measure. 
1. In 178 hhd. how many 



pints? 

2. In 5 pipes how many 
gills? 

Beer Measure. 

1. In 8 banels how many 
pints? 

2. In 14 hhd. how many 
quarts? 



1. In 89712 pt, how many 
hogsheads? 

2. In 20160 gills how many 
pipes? 



1. In 2304 pts. how many 
barrels? 

2. In 3024 qts. how many 
hogsheads? 



Dry Measure. 



1. In 9 quarters how many 
pints? 

2. Reduce 86 bu. 2 pk. 6 qu. 
1 Dt. to pints. 



1. In 4608 pts. how many 
quarters? 

2. Reduce 2849 pints to 
bushels 
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REDUCTION. 

Cireular Measure. 



141,142. 



1. In 6 tignf how many 
minutes? 

8. In 47° 96" 15" how many 
seconds? 



1, How many signs in 
10800 minutes? 

8. In 170595'' how many 
degrees' 



REDUCTION OP DECIMALS. 



141. 1. Reduce 4 ounces 
to the decimal of a pound. 

4oz.=V^ lb. Ajs 1 lb. is 

16)4.0(.525 16 oz. 4 oz. ve 

33 -/^ of a pound. 

and -^ reduced 

to a decimal, 

(130) is .25 of a 
pound. 



80 
80 



2. Reduce 3 inches to the 
decimal of a yard. 
12)8.0(.25 3incheg=Aof 
^ a foot, and A 

«0.25a. and CSiS 
ft. are reduced to 
yardfl by dividing 
them l^' 8, (140). 
The Biga -f- ^notei 
that more decimal 
figures may be had 

S adding more ci- 
ers. 



60 

8)0.2500 

0.0833f 
Ans. 



3. Reduce 8 hours 24 min. 

to tfie decimal of a day. 

60)24. 24m.=|ih.=0.4h. 

— then8h.24m.=«8.4h. 

24)8^ and 8.4h.=^d.- 

0.35d,^-^*>^*^y- 



149. I. How many ounces 
aie 0.85 of a pound? 

Pouadfl are reduced to 

.25 (MmoeflbymnltipliGation, 

16 (ld9) and .26 lb. multi- 

^— plied by 16,'the omioef 

160 m a pomd, the product 

2$ (122) if 4 oimcea. 

OS. 4.00 

3. How many inches are 
0.(^33+of a yd 

Yards are reduced to feet 

0.0688 by moltiplyio^ them by 8» 

8 and feet to inches by mnl- 

tiplyiag by 12, (189.) 

0.2499 Here It Will be seen, by 
12 comparing this with the 
' example at the left hand^ 
2.9988 that there is a loss of 12 
ten thousandths of an iBch, 
on account of the decimal being in- 
complete. 

3. In 0.85 of a day, how 
many hours and minutes? 

AM To reduce days to 
hours, we multiply 
by 24, and the pro* 
duct is 8.4 h. and 
.4 multiplied by 00 

S'ves 24 minutes; 
en 0.36d««8h. 
24 min. 



24 

140 

70 



h. 8.40 
80 



m. 24.00 



The above methods of cbai^ ing decimals to Integers of a difi^rent d»> 
aoouBation, and the reverse, are called the Reduction of Decimals 
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143. To reduce ampound 
munbers to dedmdU of the 
highest denomination. 

Rule. — Divide the lowest 
denomination (annexing one 
or more cipher, as shsul be 
found necessary) by the num- 
ber which it takes of that to 
make one of the next higher 
denomination^ 126) and write 
the quotient ^ a decimal of 
thelugher; divide this higher 
denomination by the number 
which it takes to make one 
still higher, and so continue 
to do till it is brought to the 
decimal required. 



144. Tofindthevahteofm 
decimal in integers of a lower 
denomination. 

Rule. — ^Multiply the deci- 
mal by that number which it 
takes of the next lower deno- 
mination to make one of die 
denomination in which the 
decimal is given, and point 
off as in the multiplication of 
decimals. (122) Multiply the 
decimal part of the product 
by the number it takes of the 
next lower denomination to 
make one of that, and so om 
the several numbers at the left 
of the dec^l^ will be the 
answer. 



QUESTIONS FOR PRACTICIb: 



'' 1. Reduce 2 yards, 2 feet, 
and 9 inches to the decimal 
of a rod. 
12)9.00(0.75 ft. 

3)2.75(0.9166 yd. 

5.5)2.9166(0.5303 rd. Ans. 

2. Reduce 10s.. 3d. to the 
decimal of a pound. 

3d.=t^8.=0.25s. and 
10.258. = »3^ s i. =0.5125/. 

3. Reduce Sqrs. to the de- 
cimal of a shilhng. 

4. Reduce 128. 9d. 3qr. to 
^be decimal of a pound. 

145. In computing interest, it is common to consider 80 
days one month, and 12 months a year. 

Reduce 8 months 21 days Reduce Q.725 year lo 

to the decimal of a year. nionths and days. 
21d.«fim.=0.7m. and 8m* 0.725X12=-a7mo. and 

»i«^4yf«0.725yr. Ans. (T^XSO-^ld. 



1. Reduce 0.5303 rod to 
yoirds, feet and inches. 

0.5303X5.5=2.91665yd. 
0.91665X3=2.74995ft. 
0.74995X12=8.9994in or 
2yds. 2ft. 9in. nearly, Ans. 

2. In 0.5125/. how many 
shillings and pence ^ 

3. What is the value ol 
0.0625s.? 

4. What is the value of 
0.640625/. in integers.? 
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COMPOtrN0 NCHBEBS. 



146, 147, 148. 



/. f . d. 
2 17 8 
16 8 
10 4 



8. ADDITION. 

146. 1. A penon gave £2 17i. and 8d. ibr a load of bay, £1 6i. tS, 
lor 6 boihelf of wbeat, and 10b. 4d. for a bad of wood; what did the 
whole coad 

Aa we may vary eridenth add pence to pence, ahillingn 
to BhiUingB, &c. we write down the Dumben bo that pence 
flhaU stand under pence, shiUingB under BhilUngs, and b^ 
on. We then add the pence, and find their sum to be 
16d. but as 12d.=ls. 16=l8. 8d. We therefore write 
A t9 9 A down 3d. under the eolmnn of pence, and reserve the Is. 

* ^'^^ AM. ^ y^ . j^g^ ^^ ^ shillingB. We now add together 
TTiTi •^f ^ shiliiagB, which, with the Ibj reserved, amount to 3ai. 
4 IS 8 prooi. _£j j3^ ^g therefore write 18^. under the column of 
shillings, and reserve the £1 to be joined with the pounds. Lastly, we 
add tibe pounds, and joining tlie £l reserved, write the amount, £4, un- 
der the column of pounds ; and thus we find the whole cost to be.-£4 13s. 
3d. The above process is called Con^xnmd Addition. 

COMPOUND ADDITION 

147. Is the uniting together of several compound numben 
into one sum. (48) 

RULE 

148. Place the numbers to be added so that those of the 
same denomination may stand directly under each other. 

Add the numbers of the lowest denomination, and carry 
for that number which it takes of that denomination to make 
1 of the next hidber, writine the excess, if any, at the foot 
of the column. Proceed wiUi each denomination in the samo 
way, till you arrive at the last, whose amount is to be set 
down as m Simple Addition. 

Piioor.-t-The same as in Simple Addition. 

QUESTIONS FOR PRACTICE. 



y 



EJNfUSH 

£ 8* d.J]E, 

47 7 6 2 

3 9 4 8 

16 18 9 1 


MONEY. 

£ 8. d. 

»^^ 10 101 

13 16 4k 

19 6i 


TROY WEIGHT. 

H). oa. pwt. gr. lb. oz. pwt. w. 

17 3 16 16 14 10 18 5o 

18 2 19 16 18 10 17 
16 6 10 8 27 10 4 28 






TIME. 

mo. w. d. h. m. yr. d. h. m. 
8 8 8 28 41 6 820 21 17 
8 1 6 16 10 17 100 7 49 
6 19 67 4 26 22 86 


AVOIRDUPOIS WEIGHT. 

T»ewt.qr. lb. ox. lb. ox. dr. 
2 16 1 16 8 16 16 16 
2 12 2 10 7 8 12 ])• 
1 7 8 618 4 10 11 









146. 



COBfPOUN^D NmiBlIia. 
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LONG MEASURE. 

nL fa. nd. ft. in. deg. mi. ^ rd. 
37 3 14 12 7 168 57 7 26 
18 7 36 9 4 124 53 6 14 
$8 6 12 14 9 101 40 34 


hhd. 
'^9 

16 
35 


WINE MEASURE. 

'^'f 4M'T-«|-Pk 

27 I 6 1 41 1 
15 2 3 ,1 19 3 




• . . 1 • 


CLOTH mi;asure. 

yd. qr. na. £. E. qr. na. 
B25 3 2 18 4 2 
112 2 3 26 2 3 
210 12 10 3 2 


ba. 
5 
4 
3 


BEER MEASUKE. 

gml. qt, hhd. gal. qt.pt, 
24 3 49 40 1 
13 2 76 38 3 
29 93 17 1 



SQUARE MEASURE. 



acr. TOO. rds. 

56 3 37 

39 2 28 

75 1 18 



rds. ft. ia. 

36 179 137 

19 235 63 

12 in 141 



<4 r *% ^. ^» ■ 



SOLID MEASURE. 



•or. ift.. in. 

J8 120 1015 

24 80 1^9 

'40 116 1000 



yd. ft. in. 

79 22 1412 

43 17 587 

17 249 



DRY ME4SURE. 

qr. ba. pk. qt. bu. pk. qt. pt. 
« 7 1 2 36 7 1 



4 6 
16 4 



3 7 

2 6 



18 
10 



3 
1 4 1 



CIRCULAR MEASURi:. 



// 



25 17 18 
17 49 56 
12 35 24 



J. o ' " 

2 10 45 30 
4 15 40 

3 24 26 



10 



If a roan purchase a yoke of 
oxen for £15 56. 8d., finir cowsi 
for £30 lOs. 6d., and a horse 
for £36; what did they all 
cost? Ans. £61, 16s. 3d. 

The floors of 4 rooms in a 
certain house cover 5rd. 34in. 
of ]Mid; the rt^maiaing room 
Ird* lyd. l|t ; and the walls 
and chimney cover 3rd. llin.; 
^ow mueh land does the whole 
Jbouse occupy^ 

Ans. 6rd.-lTd l^-05iii. 
5 



A certain field has four sides, 
whose lengths are as fellows : 
4ch. 37Un. 5ch. 191in. 4ch. 
501in. and 6ch. ,41in. ; what ja 
the distance round it? 

Ans.-420ch. 

t 

What IS tjhe weight of 3hhd, 
of sugar, the Jfst weighing 
lOcwL 9011?. ; th^ 3d, 9cw|^ 
Iqr. 15pz. ; and tho 3a, Xj^m^ 
151b. 14dr.? 

Ans.*! ton, -^10 cwt,-9 qr.-^tti 
15efcli4r. 



so 



SUBTBACTIOir. 



149, 110, m. 



B* SttHttractfon* 



149« 1. A person booffbt a cow for £3 78. 6s., and sold it for £i ISs. 

3d., bow much aid he gain 7 

We write the less number under the greater, so that 
pence shall stand under pence, shillings under sel- 
lings, and pounds under pounds; we then begin at 
the right hand, but as we caxmot take 6d. from 3d.y 
we borrow from the 128. lszi:12d., which we joui wiUi 
the Sd., maldng Idd., and then 6d. Srom 15a. leaves 
9d., wfaidi we write under the pence. We now pro- 
ceed to the shillings, but as we have borrowed Is. worn 
12s. we call the 12s. lis., and 7s. from lis. leaves 48., 

and lastly, £3 from £4 leaves £1. Thus we find that he gained £l 4s. 9d. 

Ihd above process is called Compound Subtraction. 



£ 8. d. 

4 12 3 

3 7 6 

Gain 1 4~9 

Proof4 12 3 



COMPOUND SUBTRACTION 

150. Is the taking of one compound number from another, so 
as to find the difference between them. (42) 

RULE. 

151. Write the less number under the greater, so that the 
iparts which are of the same name may stand durectly under 
each other. ^ 

Begin with the lowest denomination, and take the number in 
the lower line from the one sta[nding over : proceed in the same 
way with all the denominations. 

Should the number in the upper line be less than the one 
standing under it, suppose as many units to be added to the 
upper number as will make a unit of the. next higher denomina- 
tion, remembering to diminish the number in the next place in 
the upper line by 1. 

Proof, — ^The same as in Simple Subtraction. 

QUESTIONS FOR PRACTICE. 

ENGLISH MONEY. TROY WEIGHT. 

lb. oz. pwt. jrr. 
27 8 12 10 
19 4 16 19 



s. d. 
Borr; Hd 10 8 
Paid 86 12 4 



£ 8. 
791 9 
197 16 4 2 



i. d. qr. 
) 8 1 



Bwi 621 18 4 



TIME. 

d. h. m. s. 
17 13 27 19 
12 16 41 35 4 204 16 12 



Sd. h. m. 
126 17 4 



lb. oz. pwt. gr. 

440 5 15 20 

60 8 19 12 



AVOIRDUPOIS WEIGHT. 

lb. oz. dr. to. cwt. qr. lb. oz. dr. 
9 11 3 19 4 11 



84 10 8 
76 14 9 



3 12 1 20 9 7 



1^1, m. 
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» LONG MEASURE. 

yd. ft. in* deer. mi. iiir. rd. ft. in. 
26 2 10 
16 1 11 



S? 40 3 22 8 7 
17 46 1 37 9 3 



CLOTH MEASURE. 

yd. or. na. E. E. qr«5;4>SL 
35 1 2 432 3 ' 1 

19 1 3 177 3 2 



SQUARE MEASURE. 

acr. ro. rd. ft. rd. ft. in. 

29 3 10 166 26 28 110 

24 3 26 168 19 106 101 



SOLID MEASURE. 

ft. in. yds. ft. 



cor. It. in. 
264 106 1101 
146 115 1640 



in. 
79 22 927 
22 26 1626 



A man sold a piece of land 
for £735 lis. 6d., and receiv- 
ed at one time £195 lda« lid., 
and at another, £61 5s. ; how 
much remains due ? 

Ans. £478 128. 7d. 



WINE MEASURE, 
gal. qt. pt. gi.^ hhd. gsl. qt. pt* 



24 3 1 



63 36 3 1 
69 42 3 1 



BEER BIEASURE. 

ba. [gal. qt. hhd. gal. qt. pL 
" 17 1 120 1» 



27 
19 



13 3 



60 47 1 1 



DRY MEASURE. 



bu. pk. qt. pt. qr. bu. pk. qt. pt. 
"01 66270 

4 6 3 5 1 



11 
6 



1 1 
17 



CIRCULAR MEASURE. 

O i II s. ^ ' 

120 46 33 4 14 16 

80 61 48 18 44 



A person, having 624 yards 
3qrs. of cloth, sold at one time, 
247yd8. 2qrs., and at another, 
114yds. Iqr. ; how much has 
he left.' Ans. 263 yds. 



152. In computing interest, the month is commonly reckoned 
30 days, and the year 12 months. (145) In working the follow- 
ing questions, in place of the months, write the numbers of the 
monUis. (137) 



A note was on interest from 
Dec. 29, 1825, till June 22, 
1628 ; what was the length of 
time? 

years, mo. dajv. 
1828 5 & 
1825 11 29 



2 5 23 Ans. 



How lon^ was that note on 
interest, which was given, 1826^ 
January 3, and paid August 1, 
of the same year? 

Ans.6m.28d. 

How long from 1822, April 
21, to 1826, March 15? 

Ans. 3yr. lOmo. 24d. 



M 



KCLttehicxnofr and' bivision. fSS, l^ 



Dv lUttliftAfrfttfbtii 8to9 1tfl»0f0iK« 



1M» U What wUl 61b. of coffee 

toft at Is. 6d. 3qr. pff poiyid.?.^ . 

Tbe cost of 61b. is 

Sk d. cnr* evideat}^ 6 tiaies 

1 6 d tlM3 cost of lib. J we 

6 therefor^ Mliltipfy 

■ ' • ■ ■ ■ ibe price of lib. by 

Abs; 9 4 2 6; thus,6 tinlcfs Sqrs. 

aro 18^^:^: ^r., 

of wkich we write down the 2qr.-. 

and reserre the 4d. to be joiaea 

with Ihtf p^Ate. W^ then say 6 

times, 6d. axe 36d., and 4(cL reserved 

are 4il)c{.=:ds. 4d.; of WhicH we write 

down tlie 4d.. and reserve tb«ds. to 

bejoined.wiui the shillings. Lastly, 

we say 6 tones Is. are 6s., and Ss. 

r ese r ved arr 99., wtttelT HfS" imXe 

down, and the work is done. 

2. What will 47 VirdM of clo% 
^t at 17s. 9d. "pet md 7 

We fir»t'mult?ply 
9d. by 47,-aiid- dr- 
vicUng the pnoduct 
4SSd. by h, find 
S5s. 3d. to be the 
<roAtdmyd;at9d. 
Aedii We muKiply 
35s.3d. l"^. h^ ^7, aiid 




12)485(f. 
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write the> paf^ 
pr6duK;^, i^hicb 
are«h91ing^,ittdet' 
the 358. 'niese ad- 
ded togfether make 

A.£*114s.3d. 8348.. which^divid- 
cab?S»,gi^e£ll 

14iB., ^d brihfifl^ down the 8d.; iVe 

have ^l i^'M- for. the y^^ *^^^' 
This metho^bwill previent the neces- 
sity of dividing this rule mto a varie- 
ty of cases. 

By v<qmDBrinff the corrteponfRbj^ 
^(amBles ,in the two columns^ it 
#ill M seen ihiit they mutaally 
pfof e ^ach Ms^, dttid this ar^ge- 
ment prevents the tfetessSfar of ui- 
serli^l tj^Ji^swers under the ques- 
tions; they being found in the adja- 
cent questioiv* 



1 64* 1. If 61b. of c off ee c ti tt 9i^ 

4d. ^., how much is that per lb. ? 

If we divide the 

8. dv qr.: .. price of 6Ib. into 6 

619 4 !^ls. equal pacts^ one of 

w tnose parts must be 

— the price of lib. To 

3 do tnis we first seek 

17 how many times 6 in 
•— 98., and' write Iv: for 

6)40(6d. the quotient. We 

36 then moltiply and 

•^ subtxact as' m Sirapte 

4 Division. We then 
4 mukmly the remain^ 

^.rfi - der.Ss., by 12, adding 

6)18(3qr. die 4d. {139), and di- 

18 vide the sum 46d. by 
— - 6,^ which gives 6d. for 

a' <|iiotieiu, and 4d. 
remain, wh!c& reduced' to ferthings,. 
and the Zms. added, make I8c^.. 
Tiiese divided by 6, give Sqrs. for 
the ouutie nt. UnswetiudfhepricS 
of lib. to be Is. 6d. 3qrs. 

2. If 47 yards of cloth cost £41 
146. 3d., what is that per yard 1 , 

Here we divide 
£ s; d^. the^bole price by 
49)41 ii d(£0 the wholeqaanUty, 



20 

47.)834l.(m. 
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as before. As 47 
is not contained in 
the pounds, we 
place- a ciplier in 
the quotient and 
reduce the pounds 
to shillings, adding 
the 14s. Dividing 
8348. b^ 47, w0 
get 17s. m the quo* 
tietkt. Theremain- 
•der, 359.. reduc- 
ed f6 p6nc6, and 
Ilie3dvadded,givd 
4$3d„ which di^ 
i^ded 'by 411, give 
:9d. in the quotient. 
Thus we find <the 
pri6^ 6f one yard 
•to be ns. 9. 
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COMPOUND NUMBEBS. 
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COMPOUND MULTIPLICJt- 
TION 

155. Is the method of find- 
ing the amount of a compound 
number by repeating it a pro< 
posed number of times (43). 

RULE. ^ 

157. Write the multipRr 
undier the lowest denomination 
of the multiplicand. Reserve 
from each product as many 
units as may be had of the 
next hi||rher denomination, and 
write down the excess, adding 
the number reserved to the 
next product 

Note. This rule is susceptible 
of the same contractions as Simple 
Multipncation. 



COMPOUND DIVISION 
156. Is the method of sepa* 
rating a compound number in- 
to any proposed number of 

equal paits (44). 

RULE. 
158. Write the numbers as 
in Simple Division, and divide 
the several terms of the divi- 
dend 8U9ce8sively by the divi- 
sor. Should the first term of 
the dividend be less than the 
divisor, reduce it to the next 
lower denomination, adding the 
number of the lower denomi- 
nation. Do the same with the 
several remainders. 

Note. — ^This rule is susceptible 
of the same contractions as Sunple 
Division. 



QUESTIONS FOR PRACTICE. 



3. What will 6 cows cost at 
£4 6s. 8d. apiece? 

4. What will 9cwt of cheese 
cost at £1 lis. 5d. per cwt. ? 

5. What will 28 yards of 
broadcloth cost at 198. 4d. per 
yard? 

6. What will 96 quarters of 
rye cost at £1 3s. 4d. a qr. ? 

7. What will 47 yards of 
cloth cost at 17s. 9d, a yard ? 

^8. How many yards in 17 
pieces, each containing 29yds. 
39rs..5> 

9. What will 94 pair of 
stockings cost at 12s. 2d. a 
pair? 

10. What wiU 512 bushels 
of wheat cost at 5s. lOd. a 
bushel ? 

11. If a span of horses eat 2 
bu. 3 pks. of oats in one week, 
bow many will they eat In 25 
weeks ? 

5* 



3. If 6 cows cost £26, how 
much is that apiece ? 

4. If 9cwt of cheese cost 
£14 2s. 9d. how muqh ia that 
per cwt ? 

5. If 28yds. of broadcloth 
cost £27 Is. 4d. what is that a 
yard ? 

6. If 96qrs. of rye cost £112, 
how much is that a qr. ? 

7. If 47yct. of cloth cost 
£41 14s. 3d. what is that & 
yard? 

8. In505 yd. 3qr. how many 
pieces of 29yd. 3qr. each? 

9. If 94 pair of stockings 
cost £57 3s. 8d. what is that a 
pair? 

10. If 512 bushels of wheat 
cost £149 6s. 8d. what is that 
a bushel ? 

11. If a span of homes eat 
68bu. 3pk. of oats in 25 weeki, 
how'much is that |k wsek ? 



\ 
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1^. 1. How fuuf meim&B 
H 28 Y#wi of a65d. 6h. eich? 
Ana. 889612800. 

2. How many seconds from 
ftiB bnrtii of Cmist to the end 
of the year 1634, allowinff 
36Sd. ISi. 48m. 57s. to a year ? 

Ans. 57559653069. 

3. How many seconds in 88. 
12*'14'a6«'? Ans. 908066. 

4. How mamr inchcer ttom 
Montpelier to Burlington, it 
being 98 miles ? 

Ans. 2407680. 
160. 5. Three men carried 
ki 91bu. of potatoes in baskets ; 
one cacned Ibu. 2pk. o&e Ibo. 
and the other SpH at a time, 
and they all went an equal 
number of times'; how many 
times did tiiey go ? 

1 bu. 2pk.=d6i»k. As thejr alto- 

1 bu. =: 4 gether carried 13 

3pk.r=:5 pks. each time, 

— they evidently 

ISpk. went as many 



91 

4 

lSt364(tt Uttes 

26 

101 
104 



times as there are 
timesl3(m91bu. 
after beings re* 
dwced to pecks, 
i. e.) in 5&l<pks., 
wfaidi we find by 
dividing, to be 28 
times. Hence 



When it is required to find 
how many times aeveral quan- 
titisa, labeii one of each at a 
time, may be had in a given 
^nantitir; 

EnfiE»*^Reditce the given 

quantity to the lowest denom* 

iattioK tHettticMd ^ a divi- 

indt reduce tma of each of 

^t^ olbac fuantitiea meation* 



ed Id the ssms denofninatio% 

: and add them together for a 

diviaoF— the quotient will be 

the number of times reqiliredi. 

6. In £33, how many guin- 
e^ poundsy ddlers and shil- , 
lu^ of each an equal num- 
ber? ASB. 12. 

7* A pexsoA wishes to diaw 
off a hogshead of wine into 
, gallon b€«des, two quart) quart 
and pkit bottles, of eaefa an 
equal number; hoir many must 
hefattve? 

Ans. 33 bottles of eaefa Idnd^ 
and 9pts. over* 

8. if 4 men spend each 14sl 
Id. at a tavern, what is the 
whole bill? Ans. £2 16b. 4d. 

9* What will be the weight 
of 12 silver cups, each weigh* 
ing lib. loz. Ipwt. 20 grains ? 

10. What will 700 bushels 
of potatoes cost, at Is. 3d. a 
bushel ? Ans. £43 ] 5s. 

11. How much wood in 27 
loads, each containing 1 cordt^ 
I8ft ? Ans. 30eor. Km. 

12. If 4 men spend at a tav- 
ern £2 16s. 4d., what mi^ 
each pay ? 

13. If 12 silver cups weigb 
Idlb. loz. lOpwt, what is t£e 
weight of each cup ? 

14. If 700btt. of potatoes cost 
£43 15s. what is tiiat a bush- 
el? 

15. If 27 loads contain 30 
cor. 102ft. of wood, how much 
in each load ? 

16. If a person travel 32rd. 
12ft. 3^in. in a minute, bow 
far would he go, «t that rate^ 

in Q boni« ? 
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17. If a man drink a piiit of 
lum a day^ how much will he 
diilik in a year ? 

Abs. 45gaL dqt» Ipt 

18. How inany barley corns 
will reach round the world, 
supposing it to be 25020 
mUes? AnB. 4755801600. 

19. Divide $120 amon^ 4 
men, so that the shares shall 
be to one another as 1) 2, 3, 4. 

Ans. 12, 24, 36, 48. 

20. How many steps of 2 
feet 6 inches, most a man take 
in gom^ fiom Burlington to 
Boston, It being 190 mUes ? 

Abs. 401280 steps. 

21. If a person travel 12mL 
28rd. in 2 hours, Itow far does 
he go in a minute? 

f£l. How many lots, each 
containing three quarters of 
an acre, are there m a square 
mile? 

Ans. B53 lots, and 40 rods 
over. 

i^ If a vintner be desirous 
to draw off a pipe of wine into 
bottles containing pints, quarts, 
and 2 quarts, of each an equal 
namber, how many must he 
have ? Ans. 144 of each. 

24. There are three fields, 
one containing 7 acres, anoth- 
er 10 acres, and tlie other 12 
acres and 1 rood ; how many 
shares of 76 rods each are 
contained in the whole ? 

Ans. 61 shares and 44 rods 
ever. 

25. In 172moidore8 at 36s. 
each, how numy eagles, dol- 
lars and nine-pences, of each 
an equal nmnber ? 

Ans. 92 ef each, and 68 
mne-p^ices over. 



96. In 470 boxea of silffar, 
each 261b., how many cwt r 
Ans. 109owtl Oqrs. l^b. 

27. If cigars cost one and a 
half cent each, and a peraon 
smoke 8 cigars per day, how 
much will it cost him for cigan 
during the months of Janiuuy, 
February and March, in a 
common year? 

Ans. 405 cents, (»r $4 5 ets. 

28. What is the difference 
between six doaen dozen and 
half a dozen dozen? 

Ans. 792. 

29. What is the difference 
between half a solid foot and a 
solid half foot? 

Ans. 648 inches. 

30. A note was on interest 
from March 20, 1819, till Jan. 
26, 1824 ; what was the length 
of time ? 

Ans. 4yr. lOmo. 6d. 

31. Divide £7 among 8 iden 
—give A. 8d. more Uian B., 
and B. 8d. more than C. &.c. ; 
what does H. receive ? 

Ans. 15s. 2d. H's share. 

32. A horse is valued by A 
at $60, by B at $69 SO, and 
by C at $72 25; what is the 
average judgment? 

A.'l 560 

B. 1 69 50 The aversfe in this 

C. 1 72 25 case is evidently 
— .......^ found by dividing tfaie 

3)201 75 sum or the several 

— — — judgmems by th« 

Ans., ^67 25 number of appraisers. 

33. M, N, O, and P apprais- 
ed a ship as follows, viz. M at 
$6700, N at $9000, at $8750 
and P at $7380; what is th# 
average judgment ? 

An8.$79S7 50 
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34. In 55996QPeubic inches, 
how many cords of wood ? 

' Ana. 25 cords. 

35. A and B wisfaing to swap 
horses, and disagreeing as to 
the conditions, referred the 
matter to three disinterested 
persons, X, Y, and Z, whose 
jud^entB were as follows, viz., 
A said A should pay B $8, and 
Y said A should payB $6; but 
Z said B should pay A $5; 
what is the average judgment? 

Ans. A must pay B $3. 

AD 111 the exchauge of 

. Y 1 ffn ffa articles, where the 

Y 1 6 J«<^5™eiit of the ref- 

Z 1 5 ^^^^. ^ partly on 



Ref. 3 

14 B 

5 A 



_____^ one ade of the equal- 
5 14 ^^^ between them, 
and partly on the 
other, subtract one 
side firom the ottier, 
nui/a An. 8aid divide the re- 
J)y(jj Ans. ^gj^der by the num- 
ber of referees for tiie average judg- 
ment. 

86. C and D, wishing to swap 
farms, referred the 8ubje<^t to 
O, P, Q, and R, and agreed to 
abide their judgment, which 
was as follows, viz. O said C 
should pay D.$70; P said C 



should pay D tl60; and Q 
said C. should pay D $55; but 
R said D should pay C $25; 
how was the matter settied? 
Ans. C pays D $50. 

37. What is the weight of 
4hhd. of sugar, each weighing 
7cwt 3qrs. 191b. 

Ans. 31 cwt 9qrs. 201b. 

38. Three men and 2 boys 
hoed 30000 hills of com, and 
each man hoed two hills while 
a boy hoed one; how many 
hills were ho^d by each man, 
and how many by each boy ? 

Ans. Each man hoed 7500| 
and each boy 3750 hills. 
3x2+2=8 Divisor. 

39. If $911,555 be divided 
among 5 men and 4 women, 
what is each man and woman's 
share, a man's share being 
double that of a woman ? 

A«« $ $65.1 ll=wom's share. 
^^ \ $130.22&=man's share. 

40. Two places differ in lon- 
gitude 31° 37' 3^' ; what is their 
difference in reckoning time, 
adlowing 15® to make an hour? 

Ans. 2h. & 28^/'. 



REVIEW. 



1. When are numbers called 
eompotmd, or complex 1 

iL. By what are the operations 
performed by compound nambers 
rerulated? ' 

3. Repeat the table of Federal 
m<mey,— of English money. 

4. What are the names and val- 
ues of the coins of the United 
States f 

6. What are the most common 
foreign coiiu ? what theur. several 
vahies? 

6. Wiiaiiaflietahfoflf tVMT 



7. How ig the year conmionly (fi- 
yided ? Repeat the number of days 
in each mouth. 

8. What is meant by leap year ? 
How may we know whether a year 
is leap year or not ? What is meafit 
by old and new style 7 

Let the pupil be questioned in Hti 
manner respecting the other ta^ 
Mes. * 

9. What is Reduction ? Of how 
many kinds is it 7 

10. What is the mle for Rediie- 
tioa Oeseendiiig? Ascending 7 



iSl^l^ 



3^£ll^ C^3l^ 
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11. Wlkris'tte rtis&soA 6fpe6of 
in each f 

12. How wottld vou proceed to 
multiply bySj^lHo cbvide by 6} ? 

13. What 19 neant by B^eduction 
6F Decimals ? 

14: Row would Toa' proceed to 
fiiiid the Value of a' dedma] in ilite- 
g^h'of a lower denomination ? how 
to reduce coihp<^uiid muhbei^ to de- 
cimals of a higher denomination ? 

Id. How many days are com- 
monly reclconed to a nionth. in com- 
bing mterest? {146} How arb 
' and months reduced to a deci- 
i of a year ? 4 

16. What 19 Oompoand Additiioii ? 
—the Rule t^Proof? 

17. What is compound Subtrac- 
tion ?— the Rule I^Fraof f 



18. 1^ >IMI wish to tmxm one 
date from another, how woOldyiMr 
proceeds (162) 

Id: What is Compound Multi- 
p^cation ?— the Rule 1 Whal , is 
Coihpound^ I)ivision ?— the KileT 
^ What relation have these two rules 
to e4ch other ? Of vvb/nX contiuc- 
tions ar^ these riiles susceptible 1 

20. What are the several contrac- 
tions of Simple Multiplication ? (90, 
91, 92, 93,)--of Division ? (108, 109, 
110,41U 

21. Whet ik meant by a simpla 
number? What is the distinction 
between a simple and a compound T 

23. H^w Woifld* you piroceed to 
take quantities of several denoni-^ 
nations, each an equal number 6f 
times, Bom-a given quantity ? 



e 



SECTION T. 



PER CENT, 

161. Per dent is a contraction ofpef cenhiif^ Latin, signi- 

Sing hy the hundred^ ai^d implies that calculatioiiff^ are made bj 
G> himdifed. Per Annum signifies by Ilie year- 

ANALYSIS. 

162. If I lend a neighbor 26 dollaiv ftr eie yeer,.an(f be HSUfff me 
6 cents for the use of each dollar, or 100 cenU, how mUcb must he pay me 
in the whole at the end of the year ? 

' If he j>ay 6 cent«=:.06 of a dollar (1 Jg) for (he use of lOO 

cts.«i^ 1 dollar, he must eviden% pay !^ times .06, of (36) 
.06 times 25=;i.5a for th^ use of 25 dollars. Hed^ie, 
2H-1.5Q=::26^i8 th^ sum due jpne at the end df the yearv 
The $26 is called the principal^ &e .06 is caHed the rats 
*' per ceftf., the 5 1.60 is ctSAed the interest, aUd Uie g^^ is 
called the amowd. Hence the following 




26.60 



DEFINITIONS 

WS, Mertd is It l^^mittm allowed for the use of imtk^fi 
The sum of money upon interest is called the j^nm^dL 
The rate is the per cent, per annum agreed on, oi^ the iiit«ifMt 
iof cme dollar for one yewtj, exprdssed dee^aHj^ 



58 simple;,. INTEREST. 164-167; 

The pfincipel and interest added together are called the 
amount* 
Interest is of two landiB, Simple and Compotmd, 

164» The rate per cent, is expressed in hundredths of a dollar. Deci- , 
mak in the rate below hundredths are parts of one per cent. The rate of 
interest is generally established by law. In New-Eu&rlaud legal interest is 
6 per cent., in New- York 7 per cent;, and in England 5 per cent. Where . 
the rate is not mentioned in tnis wortc, 6 per cent, is understood. 



SIMPLE INTEREST. 

165. Simple Interest is that which is computed on the prin- 
cipal only. 

FIRST METHOD. 

ANALYSIS. 

166. 1. What is the interest of 538.1S for 2 years, 8 months and SI 
days, at 6 per cent, pe^ annum ? 

Multiplying the principal by the rate ^ves the in- 

J[38.12 terest tor one vear, (16%) and the interest for one 

.06 year multipKea bv the number of years, is evidently 

^"^^ the inti'i^ for tne whole time. Twenty-one days 

^il^ are JJ of a month=d).7, and 8 mo. 21d.=:j8.7 mo, 

' But months are ISths of a year, hence 8i7m.=3|-'X 

114360 nio.=O.T26 year 1(142), and 2yr. Bmo. 21d.=2.7^ 

46744 years ; we therefore multiply 2.2872, the interest for 

J 160101 ^°® y^^t hy 2.725, the number of years, and the 

48744 product, $ 6il32, is the interest for the whole time. 

_ Hence, • 

96.3326200 

167. To compute the interett on any sum for any (ime. 

Rule. — ^Multiply the principal by the rate expressed as a 
decimal of a dollar, and the product will be the interest for one 
year. Multiply the interest thus found by the number of years, 
ireducinff the months and days, if any, to the decimal of a year) 
|I45) and the product properly pointed (106, 116) will be the 
interest required. 



'1.— 4n solving^ the following questions, the decimal of a ye^r, when 
not terroinatM sooner, has peen carried to four places of figures, 



NoTi 
ft has 

and. that will give the interest sufficiently correct for common jpracticel 
When great accuracy is required, find the number of da^s m the given 
months and days, and divide these by S65, the number of days in a year, 
and the quotient will be the true decimal of a year. 



167. 



. PER CENT. 
QUESTIONS FOR PRACTICE. 
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2. What is the amount of 
tl75.62 for one year and six 
months, at 6 per cent ? 

175.^ prin. 
.06 rate. 



10. What is the interest of 
£86 10s. 4d. for 1 year and 6 
months, at 6 per cent ? 

86.5166 If the principel 
.06 be Enelish money, 
~ the shiUineS; pence, 



10.5373 one yr. int 
1.5 time. 

. The decimals 

536860 below mills^e 
165372 omitted in The 

answer t^ this 

Int 15.80580 and the follow- 
PrL 175.62 ing questions. 

An8.191.425 amount 

3. What is the amount of 
(10.15, on interest 12 years at 
6 per cent ? Ans. $17,458. 

4. What is the interest of 
$48,643 for 2 years at 6 per 
cent ? Ans. $5,837. 

5. What is the interest of 
$225,755 for 3 years, 8 months 
and 10 days, at 6 per cent ? 

. Ans. $50,041. 

6. 'what is the interest of 
$213.23 for 3 years and 12 
days, at 10 per cent ? 

Ans. $64,679. 

7. What is the interest of 
$1600 for 1 year and 3 months, 
at 6 per cent ? Ans. $120. 

8. What is the interest of 
$121.11, for 2 years and 7 
months, at 5 per cent ? 

Ans. $15.64a 

: 9. What is the interest of 
$124.18 for 2vr.8mo..5> 

An8.$19.86a 



€5.190996 &c. must be redue- 
1.5 ed to the fleeimal 
■ of a pound, (143), 

25954980 then proceed as in 
5190996 Federal money. 
' The interest win be 
Ans. J57.7864940 in pounds and 
decimal paru, which must be re- 
duced to shillings, &c. (144). 

11. What is the interest of . 
£1 13s. 4d. for 1 year, at 9 
per cent ? Ans. 3s. 

12. What is the interest of 
£25 for 6 months, at 4 per 
cent ? Ans. 10s. 

13. What is the amount of 
$18.24 for 2yr. and 9mo. at 6 
per cent ? Ans. $21,249. 

14. What is the interest of 
$240.16 for 3yr. 5mo. Id.? 

Ans. $49,272. 

15. What is the interest of 
$958.54 for 5 days, at 7 per 
cent ? Ans. $0,925. 

16. What is the interest of 
$23.23 for 3 years, at 5i per 
cent? 

5i per cent=.055. 

Ans. $3,832. 

17. What is the interest of 
£329 17s. 6d. 2qr. for 3 years, 
7 months, and 12 days, at 5 
percent? £59 13s. OJi 

18. What is the interest of 
$537,246 for 1 yeaj^ at 6 p^ 
eent? Ans. $32,834 



'60 siMPu: iNT9Ri;3T. lee^no 

SSCOKD AUBTHOD. 

ANAi^ysis. 

'If68* 1. What U the interest afgeo, forAjaontks and jtl da^, at 12 
per cent. fMr anaum 7 

, Jf |l)e jntere^t of j^l be 12 cents fpr 12 months, the interest of 5I for 1 

.^pnth ^] Iw 1 cent; for 2 months 2 cents, finr 3 months 3 cents— and 

generally the nomber of months written as so many cents, or hnudiedtha 

of,a.do)jjvr, win be the interest for that time. And as the interest of ^1 

for Imo. (=30 days) is 1 eent, the iaiereft for any 

60 pcin. ^ number or da^ is so many 30,ths of a cent, or 3ds of 

.057 r^te. a mill. In the present example we write the 5 moiit^ 

•— ^ as so many cc^nts, or hundredths of a dollar, and di- 

jf^ viding the days by?3, find 1 of them to l>e 7, which 

300 we write in: toe place pf.nuus in the n^ilt^Iier; and 

-T-r- S'^ multiplied by $0J^, (the interest of $1 for tfaa 

gZASO Ans. given time,) the product, j»3.42, is evidently the inters 

est of ^60 for ^at time. 

:169. :% What is the .purest of ^60 for 5 months and ^ ^ays, at 6 
per c^nt.. per annum t 

Since ihterest at 12 per cent. (168) is found by multiplying b^ the whole 

, iiupber of monljhs and.l of the laavs^ interest at' 6 pei' c«Bt«l>emg A of 12, 

may. evidently be found b^ inultiplying by half the former multipfier, thi^t 

isy by half the months written as centS;, and one sixth of the days wntt^ 

at the right hand. In the present examole, half the 

* 2 )60 months is 2^, and .if there wene no odd 4ays> we 

.028^ should write down 2 cents^ 5 mills, or 0.025 for t^e 

«-^-- ; multiplier j but < when thero is an asda month and days, 

4^ ^as in the present ca^, it is as well to call the diid 

120 month 30 days, and adding thereto the odd days, 

:30 . divide the whole bv6, the quoUent (d(H-214-6i-8A) 

, > .will be mills. ;^0j028A then is the interest oigl for 

f 1.710 i^s. 5 months 21 days, and 60 tunes 50.028A, or ;|f0.028| 

times 60, {B6)ii$l.'7l, is the interest of 560 for the 

same time. To multiply 60 by ,^, wie take i of 60, or divide 60 by 2, and 

in general' for the odd days, lesl than 6. we take such pert of the/nultipli- 

•eapidi uAbe ««)d.day8,ase part of ,6. Hence, 

^170. lb cornpvite ihe interest ^at 6 per emt, per frmtiMiitifNm 

jcmy sum/orany time, 

Ruu. Under the pnnctpal • wnte half the even number of 
^n^9 '^ a multiplier, (pointing them bb so many cents, or 
Imndredths of a dollar.) If tlperie be an odd month, call it 90 
j4af^lo.^hioh a^d;^e odA days, -if any, >uid, dividing them by 
/Q, Wr^e Jjhe :<qi;otiQnt;in the place x>f mills in th6 multiplier. 
rXnltip^ ihejpij^pal by jthis multiplier, and the product, pro- 
B^y.f^m^df (1^) ^ ln^.tli^iinterert for thegiven time. 

' Ke^B.^-Odd'dajs less than 6 btq samMiy^Uis ef ^ mill, and to miilA* 
>P^ ^Jtkcpci proo»ed>«8iillows : ' 
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For 1 dayr=^ divide the multiplicand by 6 
For 2 " =f=i « «« «« 3 

For 3 « =1=1 " " " 2 

For 4 « =1=1 " " " twice by 3 

For 5 « =|=|xi ** "by 2 and 3 

and add the quotient, or quotients, to the product of the prin- 
cipal by half the months. 



i 



QUESTIONS FOR PRACTICE. 



3)76 
.020 

1500 
25 



3. What is the interest of 
$75, for 4 months and 2 d|ys, 

at 6 per cent? 

Here } the months is 
.02, and 90 6 is not con- 
tained iA the days, we 
write a cipher in the 
place of millS; that the 
quotient, in dividing by 
o. may fall in its proper 
place. There being 3 
decimal places in the factors, there 
must be 5 pointed off in the product 

4. What is the intertst of 
$215 for 1 month and 15 days.' 

Imo. I5d:zz45d. ; 6 in 45, 7 times 
and 3 over. 



Ans. jS?1.52d 



9. What is the interest of 
$49.25 for 3 year^, 3 m^ths, 
and 3 days ? Ans. 9.^28. 

10. A note for $500 on in- 
terest, was dated Sept 22^ 
1820 : what was due, principal 
and interest, July 29, 1823 ? 

yr. mo. d. Ans. $585,583. 
1823 6 29 
1820 8 22 < 



2)215 
.007 

1505 
107 



As there is no even 

number of months, the 

two first decimal places 

must be supplied with 

ciphers, and 7 must take 

A (91 /;t<a the place of nulls. The 
Ans. ;jl.t)U jjgg Q^^jjg ^jpj,g„ ig ^ 

guide us in pointbg the product. 

5. What is the interest of 
$275,756, for 1 year, 9 months 
and 15 days ? Ans. $29,643. 

6. What is the interest of 
$137.84 for 2 years and 6 
months ? Ans. $20,676. 

7. What is the interest of 
$575 for 8 months ? 

Ans. $23. 

8. What is the interest of 
f 13.41 for 3 months and 16 
days ? Ans. $0,236. 

6 



2 10 7 Time. 

< '■ 

11. What is the amount of 
$212 on interest for 14 months ? 

Ans. $226.84. 

12. A note for $27.55 on 
interest, was dated Feb. 14, 

I 1823: what was there due, 
principal and interest, Jan. 20, 
1824.9 Ans. $29,092. 

13. What is the amount of 
$87.91 on interest 3 years and 
27, days ? Ans. $104,129. 

14. What is the interest of 
$607.50 for 5 years ? 

Ans. $182.25. 

15. What is the interest of 
$655 for 7 days ? 

Ans. $0,764.' 

16. What is the interest of 
$76,256 for 1 year, 3 months, 
and 5 days? Ans. $5,782. 



6S 
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171. ff7i£n ike vUihut U atiy Uhar than, 6 per tent.; first find 
the interest at 6 per cent, of which take such part as the inte- 
rest required exceeds, or falls short, of 6 per cent, and this add* 
ed to, or subtracted from, the interest at 6 per cent, as the 
case requires, will give the interest required. 

QUESTIONS FOR PRACTICE. 



17. What is the int€^st of 
$165.45, for 1 year and 6 moe. 
at 5 per cent ? 

165.45 principal 
.09 



6)14.8905 int at 6 per cent 
^2.4817 subtracted. 

Ans. $12.4088 Lot at 5 percent 



18. What is the interest of 
$5.98 for 2 years and 8 months, 
at 3 per cent 7 Ans. $0,478. 

19. What is the interest of 
$4% for 6 mcmths, at 8 per 
cent.? Ans. $1.80. 

20. What is the interest of 
$10.15 for 12 years, at 3 per 
cent ? Ans. $3,654. 



VARIETIES IN SIMPLE INTEREST. 

172* 1. What mm of moiey will ^unouot to 531.35 \n 9 months, cm 
^terest at 6 per cent. ? 

As the amount of J^l for .9 months at 6 per cent, is %\Mbj the principal, 
which will produce any other sunouiit at the same rate in the same time, 
is evidently as many dmlnrs as the munber of times ^ 1.045 is contained in 
that amount, and jJfSl. 35-^^1. 045=^. Ans. Hence, 

I. T%e txmRf rate and- arMUnt being gwetij to find the prtneipal. 

Rule. — Divide the given amount by the amount of j81 for the given 
time and rate, and the quotient will foe Uie principal required. 



2. The amount for 8 months, at 6 
per cent, was ^598; what was the 
principal? Ans. jj^615. 



3. What principal will amount to 
51700 in 1 year and 3 months, at 5 
percent? Ans. 5 1600. 




1T3# 1. What principal wiUgain 51>33 in 9 months at 6 per cent, ? 
" *"! in 9 months will gain ^O.Ow, as many dollars will be required to 

.36 in 9 montl^, as the inumber of times 1.35 > contains 0.045 and 

$0.0iSc:::g3O. Ans. Hence, 

- n. .f%e ftme, rate and interest being givcHf to find the prineipal, 

RirLV.^«-*Pivide the interftsty or gain, by the interest of 1 dollar for tha 
given time and rate, and the qnoti^t will be the principal. 

1 What mwcipal will gain ^23 I 3. What principal will gain $IW 
in 8 months t Ans. 5675. I m 1 year and 3 months, at 5 per ct. ? 

* Ans. ;j[1600. 

174. 1. If 30 dolkn main 4 dollar 35 aenta m. 9 rnoath^^ what ia the 
nie per eeat. ' .> 
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At 1 per cent for the g;iveB time, 30 dollars will gain 2S cents 5 mills ^ the 
rate, therefore, is so many times 1 per cent, as 22 cests 6 mills is contamed 
in the whole gain, which is ^1^, i. e. Sl.25-^$OJn5=zJ06, or 6 per cent. 
Ans. Hence, 

III. The principal, wterest and time being gioen, to find the rate, jff 

Rule.-— Divide the given interest by the interest on the riven principal, 
at one per cent, for the given time, and the quotient w^ be the rate per 
cent. 



2. If the interest on 575 dcdhurp 
for 8 months be 23 dollars, what is 
the rate per cent. ? 

Ans. 6 per cen.t. 



3. If the intersit of 1600 dollan 
for 1 year and 3 months, be 100 
dollars, what is the rate 7 

Ans. 5 per cent. 



175. 1. If the ijiterest on 30 dollars at 6 per cent, per annum, be 1 
dollar and 35 cents, what is the time 7 • 

The mterest on 30 dollars for 1 year at 6 per cen^. is 1 dollar and 80 
cents. Now, if the given interest be divided by the interest on the given 
principal for one year, the quotient will evidently be the number of vears 
that principal was on interest^;Jfl.36~^1.80c=0.76yr.=:4 months (146), 
the answer. Therefore, 



*- IV. J%t principal, rai&taer^^mdflnhgg^m;tofiai-(b«Mf$s* 



R0Li.-^Div(delBr given' interest by the interest of the given nmicipal 
for 1 year at the given rate, and the quotient will be the time m years 
aad decimal parts 



2. If the mterest on 575 doflavs 
at 6 per cent, be 23 dollars, wfaal is 
the time 7 Ans. 8 months. 



3. If the interest^ 1600 doUars 
at 5 per cent, be liDO dollaas, what 
isthetime7 

Ans. I.^fi6yr.=lyr. Smo. 



DEFINITIONS. t 

176. Cammisai(mJBBXi nUl^wKOce of so much per cent to an 
tt^ent for transacting business for another. 

Insurance is a contract by which certain persons, or compa- 
nies, agree to make good loesea of i^operty by fire, storms, dLC. 
in consideration of the payment to the insurer of so much per 
Cent on the value of the property insured. 

PremwmM the sum paid by the o^vner of the property for 
the insurancew 

The writtea contiaot of insonmee is called a, policy. 

The policy should always cover a sum equal to the estimated 
value of the property insured, togetlier with the premium ; that 
hifi a policy to secure the payment of 100 dollars at 2 per cent 
dust be made out fen: lOisi doUais. 
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RULE. ^ 

177. Multiply the sum on commission, or insurance, by the 
rate per cent, and the product will be the commission, or 
premium (162). 

"^ QUESTIONS FOR PRACTICE. 



1. At 3 per cent commis- 
sion, how much must I allow 
for selling 525 dollars worth 
of goods? 

$525X.03=$15.75. Ans. 

2. What is the commission 
on 827 dolls, and 64 cents, at 
2i percent.' 

Ans. $20,691. 



3. At i per cent what will 
be the insurance of 738 dol- 
lars? 

$788X*005=$3.69. Ans. 

4. At Si per cent what 
must I allow my broker f(x 
purchasing $2525 worth of 
goods ? Ans. $88.37i. 



INTEREST iDN NOTES AND BONDS. 

178. The methods of computmf^ interest on notes and bonds differ in 
different places. Those in most ^neral use are the foHowing: 

I. Fmd th^mount of the pnncipal up to the time of payment^ and also 
the amount oT^le endorsements from the tune they were made up to the 
time of payment : deduct the latter from the ^former, and the remainder 
will be the sumsa|^. 

This method jfil^dently erroneous j for suppose a note be g^ven for 100 
dollars with interest, and 6 dollars be paid at the end of each year for four 
years^ which is endorsed on the note. Now the interest of the principal 
tor this time is 24 dollars, just equal to the sum of the payments; but oy 
tins method the several payments all draw interest from Uie times they are 
made, the first 3 years, the second 2, and the third 1j=1.09-|-72^(-36z= 
$Z.l6f which goes towards paying the principal, and in this way any debt 
would in time be extinguished by the payment of the interest annually. 

II. Compute the mterest up to the time of the first payment, and if the 
payment exceed the jftiterest, deduct the excess firom the principal, and 
cast the interest on the remainder up to the second payment, and so on. 
If th« payment be less than tlie interest, place it by itself, and cast the in- 
terest up to the next payment, and so on till the payments exceed the 
interests, then deduct the excess fix>m the principal, and proceed as be- 
fore. 

By this method the interest is supposed to be always due whenever a 
payment is made; and althoueb, on tnat account, it is not always perfecdy 
correct, it is periiaps sufficiency so for common use. This method ia ex-* 
tonsively used, and is estal>lislied by law in Massachusetts. 

III. If the contract be for the payment of interest annually, the interest 
becomes due at the end of each year, and if it be not extinguished by pay« 
ment, interest is to be cast upon that mterest, from the time it becomes due 
up tc the time of pa3rment If the eontract be for a sum payable at a 
specified time, no interest is due till th9 time of payment arrives, and en-< 
dorsements made before that time,, are to be applied excluavely to^the 
principal. After the debt falls due, the interest is to be extinguished aa* 
nually, if the payments are suffiaent for that purpose. 
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These last are the principles upon which interest is aUowed by the courts 
of law in Vermont, and upon these are founded the two following rules i 

Rule I. ffhen Hie wnircui is for ike prnfmerd of interai cm* 
nuallify and no payments haw been made^ find the interest of the 
principal for each year, BepaioXBljj up to the time of payment; 
then find the mterest of these interests, severally, firom the 
time thoy become due up to the time of pa3rment, and the sum 
of all the interests added to the principal wHl be the amount: 
but if payments have been made^ find the amount of the princi- 
pal, and uso the amount of the payments to the end of the first 
year; subtract the latter amount firom the former, and the re* 
mainderwill be the principal for the second year; proceed in. 
the same way firom year to year up to the time of payment. 

NoTK. — It will sometimes happen that, when a note has endorsements, 
there will be years in w^ch no payments are made ; for which years the 
interest is to be found by the former part of the rule; and also when the 
amount of the payment is less than the interest of the princii>al. subtract 
the amount from that interest, and find the amount of the remainaer up to 
the final payment. 

QUESTIONS FOR PRACTICE. ' 

1. A's note to B for 100 dollars, with interest annually, at 6 per cent, 
was dated January 1, 1820 : what was due, principal and mterest, January 
1,1824? 

1st year, JgJ100X.06=JJ[6 Int. 

1 *• 100x.06z=: 6 " 6X18=1.08 At the end of the first 

3 " lOOx.Ofizz 6 " 6X.12=.72 year, one year's interest, 

4 " 100x.06z= 6 " 6X.06=.36 =6 dollars^ is due, but as 

■ it is not paid, it draws in- 
Principal, 100. 24 Int. ;g^2.16 Int. terest for the three follow- 
Int. 01 prin. 24. 'mgyears=:$l.OB. At the 
Int. of mt. 2.16 end of the second year, 
, i*fc " - another year's interest is 
Amount, 51^*^6 -^QS. due, which draws interest 

for two years; and so on. 

2. B's note to C for 60 dollars, with interest annually, was dated Kpy. 
SO, 1822, on the back of which were the foUdwinflr endorsements, viz. nay 
:20, 1323, received 14 dollars, and Feb. 26, 1824, 30 dollars; what was due 
Jan. 2, 1825? 

Pnn.$SO Pay't.S14 Prin. S38.68 Pay't. ^30 

.06 .03 .06 0.44 Prin. 9.674 

— .007 

Int. 3.00 .42 2.3148 1.320 

50 14 3SM SO. .067018 

^ 9JJ74 

Am't. 63 Am't. 14.42 Am't. 40.894 AmH. 31.320 

14.42 31.320 Ans.f 9.641 

— — -I due Jan. 2, 18C6. 

2 prin. 38.68 3d prin. 9.674 ^ 
6* 
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NOTES AND BONDS. 



r7» 



a D*b note to £ for 91000, 
with interest annually, was da- 
ted May 5, 1883, on whieh the 
following payments were made, 
viz. Nov. 17, 1823, 300 doUan ; 
April, 83, 1823, 50 doUais, and 
Augrust 11, 18^ 580 dollars i 
what was doe June 5, 1884 ? 
Ans. t801.7ia 



4. Cs note to D for 200 dol- 
lars, with interest annually, 
was dated June 15, 1881, on 
the back of wMch was endors- 
ed. Sept 15, 1881, 4 dollars, 
and Jan. 81, 1883, 15 dollars r 
what was due June 15, 1884 ? 
Ans. $817^284. 



Rui*E n. Whtn ike cmdrmd is for a sum pavahk ai a sped' 
fled Hmty with inUrest, and payments are made btfore the debt 
becomes due ; find the interest of the principal up to the first 
payment, and set it aside ; subtract the payment from the prin- 
cipal, and find the interest of the remainder vsp to the next pay- 
ment^ which interest set aside with the former, and so on up to 
the time the debt becomes due ; and the sum of the interests 
added to the last principal, will be the amount due at that time i 
after the debt falls due, the interest is to be eztin^ished an- 
nually, if the payments are sufficient for that purpose. 

QUESTIONS FOR PRACTICE. 

1. E's note to F for $75.85, payable in 8 years, with interest,, 
was dated May 1, 1888, on which was endorsed, Jan. 13^ 1883, 
$85.85 ; what was due May 1, 1884 ? 



year. mo. days. 
1883 13 
1888 4 1 



1st time 



8 18 



1884 
1883 



4 




1 
13 



1st prin. 75.85X.048=:$3.16 int 
pay't 85i^ 

8d prin. 50.00 X. 078=3.90 int 

7.06 

7.06 int's- 

Ans. $57.06 



2d time 



1 3 18 



8. F ffave his note to 6 for 
5000 douars, with interest, da- 
ted Sept 1, 1820, and payable 
Jan. 1, 1884 ; on the 18tii of 
June, 1888, he paid 8500 dolls., 
and Aug. 85, 1883, 8500 dolls, 
more : what was due when the 
tune of payment arrived ? 
Ans. $717 .46. 



3. G's note of $365.37 was 
dated December 3, 1817, pay* 
able Sept 11, 1880; June 7„ 
1880, he paid 97 dolls. 16 cts. ; 
what was due when the timo 
of payment arrived ? 

Ans. $387^249. 



119, 180. 
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eomiMitfifir Xntete»t* 

179. What will be U^ interest of £40 for 3 years, at 6 per cent., the 
mierest being added to the principal at the end of each vear7 

The interest of 46 dollars for 1 year is (40X.06=) ^2.40, and 52.404* 
40:=z$4&*40, the principal for the second year, the interest of which if 
(42.40X.06=:) j^2.644 for the second year, and $ZAUf4&,AI(k=$44.944, 
the principal for the third year, the interest of which is (44.944x.06zz) 
— ^^ ^ ^r^^r.^ , AM ^AA ^Am^A ,L . ^ . . , Mntercst 

the first 
^ dollars for 

3 years. ' Interest computed upon mterest, as above, is called Compound 
Interest. 

180. Compound Interest is that which arises from making 
the interest a part of the principal at the end of each year, or 
stated time for the interest to become due. 

Rule. Find the amount of the given principal for the first 
year, or up to the first stated time for the interest to become 
•due, by simple interest, and make the amount the principal for 
the. next year, or stated period; and so on to the last. From 
the last amount subtract the given principal, and the remainder 
will be the compound interest required. 

QUESTIONS FOR PRACTICE. 



1. What is the compound 
interest of $125 for 2 years 
and 6 months, at 6 per cent ? 

$125. principal. 
* .06 rate. 



7.50 int for 1st yr. 
125. prin. added. 



132.50 amt for 1 yr. 
.06 



7.9500 int for 2d yr. 
132.50 prin. added. 

140.45 am't for 2d yr. 
.03 



4.2135 int for 6 mo. 
140.45 principal add. 



144.6635 am't for 2 yrs. 
125. 1st prin. sub. 



$19,663 com. int required. 



2. What is the compound 
interest of $100 for 4 years, at 
6 per cent ? Ans. $26,247. 

3. What is the compound 
interest of $200 for 1 year, at 
6 per cent, due every four 
months ? Ans. $12,241. 

4. What is the amount of 
$236 at 6 per cent, compound 
interest, for 3 years, 5 months, 
and 6 days ? Ans. $288,387. 

5. What is the amount of 
$150 at 6 per cent, compound 
interest, for 2 years, the inter- 
est becoming due at the end 
of every 6 months ? 

Ans. $168,826. 

6. What is the compound 
interest of $768 for 4 years, at 
6 per cent ? Ans. 1^01.58. 

7. What is the compound 
interest of $560 for 3 years' 
and 6 months, at 6 per cent ? 

Ans. $126,977. 
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DISCOUNT. 



181--18S. 



B^ mmounU 



181. A holds a note a^^st B for ;g[218, pa^ble in one year and m 
BOntbs withoQt interest, winch he wishes to turn out to B in payment for a 
farm ; what is the {nresent worth of the note, supposing the use of mcmey to 
be worth 6 per cent, per annum ? ' 

As the amount of 1 dollar for 1 year and 6 months, at 6 per cent, is 
jl.09, 1 dollar is evidently the present worth of ^1.09 due 1 year and 6 
months hence, without interest} because, if 1 dollar He put to interest at 
the above rate, at the end of 1 vear and 6 months, the amount will be Just 
sufficient to oay the £1.09. Now, as one dollar is the present worth of 
j^l.09; due lo months bence, the present worth of any other sum, at the 
same rate and for the same time, is evidently as many dollars as the num- 
ber of times that sum contuns $l.(i9. Hence to find the present worth 
of f^lSf due 18 months hence, we divide ^218 by 51.09, and the quotient 
(218-^1.09=) 5200 is the present worth. If we subtract the present worth 
from the amount of the note, the difference, (218— 200z=) ;^18, is called the 
discount. The interest of the given sum for the above time and rate, 
would have been S19J6&, grcfater than the discount by ^1.62. 

DISCOUNT 

I8S. Is an allowance made for the payment of money before 
it is dae, or so much per cent to be deducted from a given 
sum. The present tocrlh of a sum of money due some time 
hence, and not on interest, is such a sum as would, if put to 
interest, at a given rate, at the end of the given time, just 
amount to the stun then due. 

RULE. 

183; Divide the given sum by the amoimt of 1 dollar for the 
given time and rate, and the quotient will be its present tporth. 
Subtract the pr^cnt worth firom the given sum, and the re- 
mainder will be the discount, 

QUESTIONS FOR PRACTICE. 



2. What is the present worth 
of $125, due 3 years hence, 
discounting at the rate of 6 
per cent per annum ? 

Ans. $105.932^1 . 

3. What is the present worth 
of $376.25, due at the end of 1 
year and 6 mos., discounting 
at 5 per cent ? Ans. $350. 

4. A minister settled with a 
salary of $300 a year : wishing 
to build a house, his pprishion- 
ers agreed to pay hioqi 4 years 
salary in advance, d^ounting 



at 6 per cent per arm. : how 
much ready money must they 
pay ? Ans. $1047.047. 

5. What is the present worth 
of $150, payable in 3 months, 
discount 5 per cent ? 

Ans. $148,148. 

6. What is the discount upon 
$560, due 9 months hence, at 
8 per cent ? 

Ans. $31,698^. 

7. What is the discount of 
$50, due 2 years hence, at 12 
percent? Ans.$9j678. 
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184. If I buy a horsil for gSO, and sell it again for $56, vihaA do I 
gain per cent. T 

Subtracting GO dollars from 56 dollars, we find that 60 dollars gains 6 
dollars, and dividing 6 dollars by 60 dollars, we find 50.12 to be tbe gain 
00 If 1, or 12 cents on 100 cenU, or ^12 on j^lOO, or 12 per cent. Hence 

185. 7h knino ivhat 18 gained or lost per cent. 

Rule. — ^Find the ^in or loss on the given quantity by sub- 
traction. Divide this gain or loss by S\e price of the given 
quantity, and the quotient will be the gain or loss per cent 

QUESTIONS FOR PRACTICE. 

5. If I buy cloth at $1.02 a 
yard, and sell it at $0.90, 
what do I lose per cent? 

Ans. $0.11|f . 

6. If com be bought for 
$0.75, and sold for $0.80 a 
bushel, what is gained per ct ? 

Ans. $0.06f . 

* These answers properly express 
the number of cents, loss or gain, on 
the dollar. If the decimal point be 
taken away, they will einpress tbe 
number of dcdlars on thd ^00. 



2. If I buy cloth for $1.25 
a yard, and sell it again for 
$1.30, what do I gain per ct ? 

1.25).0500(0.04 per cent 
500^ Ans.* 

3. If I buy salt for 84 cents 
a bushel, and sell it for $1.12 
a bushel, what do I gain per 
cent ? Ans. $0,331 per cent 

4. If I buy cloth for $1.25 a 
yard, and sell it for $1.37i a 
yard, what do I gain per cent ? 

Ans. $0.10 per cent 

186* If I buy tea for 76 cents a pound, how must i sell it to gain 4 
per cent. ? 

S0.76 at 4 per cent, is (.76X.04=:) J0.03, and .75-{-.03=:jU0.78, the 
selling price. The method in this case is precisely the same as that for 
interest for one year (160), If, instead of gaining, I vnsh to lose 4 per 
cent., the .03 must be subtracted from .75, leaving .72 for the selling pnce. 
Hence 

187. To know how a commodity must he sold to gain or lose 
so miuh. per cent. ftuLE. — ^Multiply the price it cost by the 
rate per cent, and the product added to, or subtracted from, 
this price, will be the gaiiiing or losing price. 

QUESTIONS FOR PRACTICE. 



2, If I buy cloth for $0.75, 
how must I sell it to gain 9^ 
per cent ? Ans, $0,821}. 

a If I buy corn for $0.80 a 
bushel, how must I sell it in 
order to lose 15 per cent? 

Ans, $a68. 



4. Bought 40 gals, of nun 
at 75 cents a gallon, of whjipk 
10 gallons leaked out: 1^ 
must I sell the remainder,^ in 
order to gain 12^ per cent on 
the prime cost ? 

Ans. $1,125 per gaUoo* 
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1S8« A owes B 5 dollan, due in 8^ months and 10 dollan due in 9 
nenthSy but wisbei to pay the whole at once j m what time ouglit be to 
pay It ? 

x5j due in 3 monihaczjflf due in 15 months, and SW, due in 9 monthfcm 
Xl, Que in 90 months; then (S-j-lOzz) j^l5, due SS'm 3 months, and 10 in 
9 monthsiz^^ ^® u> (15-f-d(^) 105 months. Hence, A might keep gl, 
105 months, or ^15, ^ of 105 months, or J^=7 months. 

This method of considering the subject supposes Ihat there is iost as 
much gamed by keeping a debt a certain time alter it is due, as is lost by 
payii^ it an equal length of time before it is due. But this is not exactly 
true: for by keeping a debt vmpaid after it is doe, we gain the interest of it 
for tnat time; but by paying it before it is due, we lose only the discount^ 
which has been shown to be somen^at less than the interest (181). The 
following rule, founded on the analysis of the first example, will,nowever;|be 
sufficieiray correct for jM-actical purposes. 

189. Rule. — ^Multiply each of tiie payments by the time in 
which it 10 due, and divide the sum of the prodncts by the sum 
of the paymeiita4-4be~4aDtie nt will b e the equated timejof 
paym^u ^ ~^- ~, . ' * r 

' QUESTIONS FOR PRACTICE. 



2. A owes B $380, to be 
paid $100 in 6 months, $120 
■in 7 months, and $160 in 10 
months; what is the equated 
time tor the payment of the 
debt ? Ans. 8 months. 

3. A owes B $750, to be 
paid as follows, viz. $500 in 2 
months, $150 in 3 months, and 
$100 in 4i months; what is 
tiie equated time to pay the 
whole .* 

Ans. 24^3=2^9^ mo. 



4. B owes C $190, to be 
paid as follows, viz. $50 in 6 
months, $60 in 7 months, and 
$80 in 10 months ; what is the 
equated time to pay the whole ? 

Ans. 8 mos. 

5. C owes D a certain sum 
of money, which is to be paid 
i in 2 months, i in 4 months, 
and the remainder in 10 mos. ; 
what is the equated time to 
pay the whole ? 

Ans. 4 mos. 



MISCEIiliANEOUS. 



1. What is the interest of 
$223.14, for 5 years, at 6 per 
cent ? Ans. $66,942. 

2. Whi^t is tlie amount of 
I2i cents, for 500 years, at 6 
percent? Ans. $3.87;i. 

3. What is the compound 



interest of $125 for 2 years, 
at 6 per cent ? 

4. What is the amount of 
$760.50, for 4 years, at 4 per 
cent, compound interest? 

5. What is the amount of 
$666 for 2 ^ears, at 9 per cent, 
compound interest ? 



m. 
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6. What is the present worth 
of 426 dollanr, payable in 4 
years and 12 da. at 5 per cent? 

Aqs. $354,409. 

7. What is the present worth 
of 960 doUars, payable ms fol- 
lows, viz. i in 3 months, i in 
6 months, and the rest in 9 
months, discount to be made 
at 6 per cent? Ans.$^6.70. 

8. A buys a quantity of rice 
for $179^; Ibr what must he 
sell it to gain 11 per cent ? 

Ans. $199,311. 



9. Supposing a note for 317 
dollars and 19 cts. to be dated 
July 12, 1822, payable Sept 
18, 1826, upon which we^ the 
following endorsements, viz. 
Oct 17, 1822, $61.10 
March 20, 1823, 73.61 
Jan. 1, 1825, 84. 

what was due when the time 
of payment arrived ? 



•Bymeth. I. (178) 

meth. II. 

meth. 111. 



f 139.655^ 

;i44.363SAiM. 

riS9.6d3> 



Note.— It will be observed that the result obtained by the second me- 
thod differs very materially from the others. But that result is evidently 
erroneous and unjust ; for the debtor beine^ under no obligation to make 
payments before the time specified iu the note, he mi^t have let out 
these payments upon interest till that time, and then the amount of these 
taken from the amount of the principal, would leave the balance justly due, 
and which would be the same as that found by method III. Hence, in 
computing interest on notes, bonds, &c. the conditions of the contract should 
always be t£^en into consideration. The second method is i^plicable to 
notes which are payable on demand, especially after a demand of payment 
has been made, and also to <^ther contracts after the specified tune of pay- 
ment is past. 



KEVIEW. 



1. What is meant by the term 
per cent. 7--hy per aamum? 

2. What is meant by Interest ? — 
by the principle ?— 4)y the rate per 
cent, t — by the amount ? 

3. Of how many kinds is Interest ? 

4. How is Uie rate per cent, ex- 
pressed? What do decimals in the 
rate below hundreds eiq^ress 7 Is 
rate established by law? What is it 
in New England f in New York ? 

5. What IS Simple Interest ? 

6. How would Vou find the inte- 
rest on any sum ^r one year ? Fw 
more years than one ? Repeat the 
rule for the first method, 

7. How woold ^ott prooeed, if 
the principal were m English Mo- 
wyf 

8. If interest be alkywied at 12 per 
cent, what would be the monuily 



rate? How then woul^ you cast 
the interest on a given sum for a 
given time «t 12 per cent. ? 

9. What part of 12 per cent, is 6 
per cent.? What then would betbe 
monthly rate at 6 per cent^ ? 

10. What is the second m^bod 
of casting intereA at 6 per cent. 7 
What is done with the odd days, if 
any less than 6 7 Having found by 
this method the mterest at 6 per 
cent., how may it be found for any 
other i)er cent. 7 What is the rute 
which is to be observed in all cases 
for pointing? (122) 

11. The tune, rate, and amount 
being given, how woald you find the 
principal ? 

12. The time, rake, and interest 
being given, bow would you 4Ki the 
priocipiall 
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190, 191. 



. 13. The pivicipa], interest, and 
tune being given, how would yoa. 
find the rate 7 

14. The principal, rate, and inte- 
rest beinr given, now would you find 
the time 1 

Note.— 7%« p%qnU should bt rt' 
qtdred to show the reason of these 
general rtiles, by the analysis of 
exan^les, 

16. What is Commission 7 Insu- 
rance? Premium? APoUcy? What 
sum should the policy always cover ? 

16. What is the rule for commis- 
sion and insurance ? Does it differ 
from that for casting interest for one 
year? 

17. Is there a uniform method of 
iiomputing interest on notes and 
bonds? 

18. What is the first method giv- 
en ? Is it correct? Why not ? 

19. What is the second method ? 



What does this method snppK»se7 
Is it correct ? Does it differ widely 
fix>m ihe truth ? Where is this m^ 
thod established ? 

20. What u the third method? 
Where is interest allowed upon 
these principles? What is the first 
rule found^ upon it?— the second 
rule? 

2h What is Compound Interest 7 
—the rule ? 

22. What is Discount? Does it 
differ from Interest ? Which is most 
at the itame rate per cent. ? How 
would you find Uie present worth of 
a sum due some time hence 7^— how 
the discount ? 

23. What is Loss and Gain? 
How would you proceed to find 
what is lost or gamed per cent.? 
How would you find bow a com- 
modity must lie sold to gain or lose 
so much per cent. ? 



SECTION VI, 



ANALYSIS. 

190. 1. If 4 lemons cost 12 cen^, how many cents will 6 lemons 
cost? 

Dividing 12 cents, the price, by 4, the number of lemons, we find that 1 
lemon cost 3 cents, {Iv, 134) and multiplying 3 cents by 6, the number of 
which we wish to find the price, we have 18 cents for the price of 6 lemons. 
(8, 136.1 

2. It a person travel 3 miles in 2 hours, how far will he travel in 11 
hours, going all the time at the same rate ? 

The distance travelled in 1 hour, will be found by divid- 
ing 3 by 2=^, and the distance travelled in 11 hours will 
be ll'times=J=4^=16.5 miles, the answer. 

191. All questions similar to the above may be solved in the same 
way ; but withcnit finding the price of a single lemon, or the time of trav- 
elling 1 mile, it must oe obvious that if the second quantity of lemons 
were double ue first quantity, the ^ce of the second quantity wcMild also 
be double the jHice of the firet. if triple, the price would be triple, if one 

: Jtialf; the price would be one half, and, generally, the orices would have the 
same relation to each other that the Quantities Had. In like manner it mua% 
iie evident, that the distances passed over by a unifcKm motion would hav» 
.the same relation to one anotner, that the times have in which they 9i9 
sespectively passed over. 
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Ids. The relation of one quantity, or number, to another, is caUed the 
ratio (24). In the first example, the ratio of the quantities is as 4 to 6| or 

4^1.6, and the ratio of the prices, as 12 to 18, or -^asl.5; and in the 

second, the ratio of the times is as 2 to 11, or ^sa5.5, and the ratio of the 

distances, a3 3 to 16.6, or -I^=:5.5. Thus we see that the ratio of one 
mimber to another is expressed by the quotient, which arises from the 
division of one by the other, and that, in the preceding examples, the ratio 
of 4 to 6 is just equal to the ratio of 12 to 18, and the ratio or 2 to U equal 
to the ratio of 3 to 16.6. The combination of two eoual ratios, as of 4 to 6, 
and 12 to 18, is called a proportionj and is usually aenoted by four colons, 
thus, 4 : 6 : : 12 : 18, which is read, ^ is to ^, as His to 18. 

193» The first term of a relation is called the antecedent ^ and the 
second; the consequent ;, and as in every proportion there are two relations, 
there are always two antecedents and two consequents. In the propor- 
tion 4 : 6 : : 12 : 18, the antecedents are 4 and 12, and the consequents are 
6 and 18. And since the ratio of 3 to 6 is equal to that of 12 to 18, 

(192) the two fi-actions ^ and ^ are also equal ; and those, being redoced 
to a common denominator, their numerators must be equal. Now if we 
multiply the terms of j- by 12, the denominator of the other fi-acU(»i, the 
product is ^, (30, Ex. 6.) and if we multiply the terms of -^ b^ 4, the 

denominator of the first fraction, the product is also ^. By examining 
the above operations, it will be seen that the first numerator. 72, is the 
product of the first conseauent and the second |mtecedent, or tne two mid- 
dle or mean terms, and tne second numerator, 72. is the product of the 
first antecedent and second consequent, or of the two extreme terms. 
Hence we discover that if four numbers are uropoilAltiifeA^ike product of 
the first and fourtli equals the product of the second iiad third, or, in 
other words, that the product of the means is equal to the product of tiu 
extremes, 

194. In the proportion, 4 : 6 : : 12 : 18, the order of the terms may be 
altered without destroying the proportion, provided they be so placed, 
that the product of the means shall be equal to that of the extremes. It 
may stand, 4 : 12 : : 6 : ^8, or 18 : 12 : : JS : 4, or 18 : 6 : : 12 : 4, or 
6:4:: 18:12, or6: 18: :4 : 12, or 12 : 4 : : 18 : 6, or 12 : 18 : :4 : 6. 
By compaiing the second arrangement with Question first, it will be seen 
that Uie ratio of the first number of lemons to their price is tne same as that 
of the second number to their price, and this must be obvious firom what 
was said in article 191. 

196. Since, in every proportion, the product of the means is eoual to 
the ][»oduct of the extremes, one of these products may be taken tor the 
other. Now if we divide the product of the means by one of the mean^t 
the quotient is evidently the other mean, consequenUy if we divide the 

f'-oduct of the extremes by one of the means^ the quotietU is the other mean, 
or the same reason, if ve dimde the product of the means by one extreme, 
the quotient is the othir extreme. Hence if we have three terms of a pro- 
portion given, the other tenn may readily be found. Take the first esEam- 
ple. We have shown, (192) that 4 lem<ms are to 6 lemons as 12 cents are 
to the cost of 6 lemons, or 18 cents, and also (194) that 4 lemons are to IS 
ceais as 6 lemons to their cost, or 18 cents. Now of the above jproportioB 
we have given by the question only three terms, and the fourth is required 
W be found. Denoting the unknown tenn by the leOer x, the proportion 
^iroold stand— 

km. len. cts. eta, lem. ei». lem. cb. 

4t6:ilSt«. Qr4xl2tt6iji. 
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Now, u&ce the product of the extremes is equal to that of the meanS; 4 
times X equals 6 times 1% or, according to the second arrangement, IS 
times 6. Hence, if 12 times 6, or 1%, be divided by 4, the first extreme^ 
the quotient, 18, is evidently the other extreme, or the value of x. 

196. 3. If 4 men can do a piece of work in 6 days, in how many day# 
can 8 men do it ? 

By analyzing the example, we find that 4 men 6 days=:l man 24 days, 
and 1 man 24 days=^ men 3 days. 8 then is the answer. Moreover it 
is obvious, thAt if 4 men can do a piece of work in 6 days, twice the num- 
ber of men will do it in half the time, or 3 days 3 and generally the greater 
the number of men, the less the time, and the reverse > and also, the long^* 
the time, the lens the number of men. and the reverse. In the above ex- 
ample, the ratio of the men, 4 to Szdl, but the ratio of the times^ 6 to 3=^. 
Now. if we invert the first ratio, it becomes, 8 to 4u=^ ; and we have two 
eoual ratios, and conseauently a proportion : i. e. 8 : 4 : . 6 : 3, or 8 : 6 : : 4 
: 3. By (he question, tne proportion would stand; 8 : 6 : : 4 : ar; then Bxzz: 

4x6, and xiz/^f^nS. Ans. Where more requires less or less requires 
more, that is, when one of the ratios is inverted, as explained in this article^ , 
it is denominated inverse j)r£^orttc)n ; otherwise it is called direct propor 
Hon. 



D* Sfn0le UttU of S^titee* 

197. When three terais of a proportion are given, the operation by 
which the fourth is found, is called the SinHe Rule of Three. All ques* 
lions, which can be solved by the single rme of three, must conlaiii threts 
given numbers, two of w^ch are of the same kind, suid the other of the kird 
6f the required answer ; and from an examination of the preceding anal- 
ysis, it win be seen that the given number, which is of the same kina as the 
answer,^ may alwavs be one of the means in the proportion \ and, since the 
proportion is not altered by changing the places of the means, (195) it may 
always be regarded as the first mean, or the middle one of the three given 
terms. Now ii' the conditions of the question require the answer to be 
greater than the given number of the same kind^ or first mean, the other 
mean must obviously be greater than the first extreme ; but if the answer be 
required to be less, the second mean must be iess than the first extreme. 
Hence we have the following general 

RULE. 
198. Write down the given number, which is of the same 
kind as the answer, or hninber sought, for the second temu 
Consider whether the answer ought to be greater, or less, than 
this number ; and if grtakfy write the greater of the other two 
given numbers for the third term, and the less for the first 
term; but if lessj write the least of the other two given num- 
bers for the third term, and the greater for the first Multiply 
the second and third terms together, and divide the product by 
the fi!rst» the quotient will be the answer. 

Note.*— Before -stating the question, the first and third terms must be 
fedaesd to the sane denominataoD, if> they are not alreatdv so, and th* 
middle term to the h>w»st denomination mentioned in il. Tbeaaswer wiH 
be in the same denoiginatkn as tikd second tMu, and laay be brought to a 
Ufjuer \f^ rvdtlction/ii^ MOMsary. 
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QUESTIONS FOR PRACTICE. 



4.^ If 15 bushels of com cost 
$7.50, what will 25 bushels' 
cost? 

ba. $ cts. bu. 

15 : 7.50 : : 25 

25 



3750 
1500 



Jets. 



i;5) 187.50 { mo Ans. . 
By analysis.-rlf 15 bushels of 
corn cost S^~^f one bushel will 
cost (57.60-^16=:) J030, and if 
one bushel cost SO.aO, 25 bushels 
will cost («0.50X25=:) p2.50. 
The pupil should be required to^ 
solve toe following questions by 
analysis as well as by fhe rule of 
Uuree. 

5. If $7.50 buy 15 bushels 
of corn, what will $12.50 buy .^ 

fcts. bu. S cts. 
.50 ; 15 : : 12.50 
15 



6250 
1250 



bu. 



7.50 ) 187.50 ( 25 Ans. 
This is the reverse of the pre- 
ceding example, and therefore 
proves it. 

6. If a family of 12 persons 
spend 5 bushels of wheat in 4 
weeks, how much will last 
them a year, allowing 52 weeks 
to a year? 

W. bu. W^. 

4 : 5 : : 52 Ans. 65 bush. 

7. If 91b. of sugar cost 6s. 
what will 251b. cost ? 

Ans. 16s. 8d. 
When there is a remainder after 
dindin^ the product of the secoad 
and third terms by the first, reduce 
h to the next lower deo^ppiiuation, 
and divide ^ ^fore. 



8. If Sib. 4oz. of tobacco 
cost 5s. 6d., what will 241b- 
12oz. cost? 

Ib.oz. s. d. lb. oz. 

8 4 5 6 24 12 
16 12 16 

1320Z. 66d. 156 

24 



3960Z. 



oz. d. oz. 
132 : 66 : : 396 



2376 
2376 



132 ) 26136 (198d.= 

l6s. 6d. Ans. 

Here the several terms are re- 
duced to the lowest denominations 
mentioned, before stating the ques- 
tion. 

9. If 8 acres produce 176 
bushels of wheat, what will 34 
acres produce ? 

Ans. 748 bushels. 

10. A borrowed of B 250 
dollars for 7 months ; after- 
wards B borrowed of ^A 300 
dollars; how long must he 
keep it to balance the former 
favor ? Ans. 5mo. 25d. 

11. A goldsmith sold a tank- 
ard weighing 39o2. 15pwt, for 

£10 12s. ; what was it per oz. ? 
oz. pwt. £ s. 
39 15 : 10 12 : : 1 Ans. 5s. 4d. 

12. If the interest of $100 
for 1 year be 6 dolleu, what w|l} 
be the interest pf 896 dollan 
for the same time ? 

6 : : 336 Ans. $20.16, 
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19B. 



13. If 109 men can do a 
piece of work in 12 days, how 
many men can do the same in 
3 days ? Ans. 400 men. 

14. If 100 dollars gain6dol- 
1^ in one year, in what time 
will a sum of money double at 
that rate, simple interest ? 

6^1:: 1(S) Ans. 16f yrs. 

15. If $100 gain $6 in 12 
months, in how many months 
will a sum of money double at 
tliat rate, simple interest ? 

g mo. S 

6 : 12 : : 100 Ans. 200 mo. 

16. If $100 gain 6 dollars in 
365 days, in how many days 
will a sum of money double at 
that rate, simple interest ? 

Ans. 6083^ days. 

17. A owes B £296 17s.,, but 
becoming a bankrupt, can pay 
only 7s. 6d. on the pound; 
how much will B receive ? 

Ans. £111 Gb. 4d. 2qr8. 

18. If 1 dozen of eggs cost 
lOi cents, what will 250 eggs 
cost.^ Ans. $2,187. 

19. If a penny loaf weigh 
9oz. when wheat is 68. 3d. per 
bushel, what ought it to weigh 
when wheat is 8s. 2id. per 
bushel? Ans. 6oz. 13dr9. 

20. How many yards of* 
flannel 5qrs. wide, will line Sk) 
yards of cloth 3qrs. wide? 

Ans. 12 yds. 

21. If a person at the equa- 
tor be carried by the diurnal 
motion of the earth, 25000 
miles in 24 hours, how far is 
he carried in a minute ? 

Ans. 17^ miles. 



22. If a staff 4fl.6in. inlength 
cast a shadow 6 feet, what 
is the height of a tree whose 
shadow measures 108 feet ? 

Ans. 81 feet 

23. If the earth revolve ob 
its axis 366 times in 365 days^ 
in what time does it perform 1 
revolution ? 

rev, ds. rev. 
.366 : 365 : : 1 
Ans. 23h. 56m. 4s. nearly.* 

24. Bought 4 bales of cloth, 
each containing 6 pieces, and 
each piece containing 27 yds. 
at £16 48. per piece ; what is 
the value of the whole, and the 
price per yard ? 

Ans. £388 16s. and 12s. p» 
yard. 

25. If a hogshead of rum 
cost $75.60, how much water 
must be added to it to reduce 
the price to $1 per gallon ? 

Ans. 12| gal. 

26. If a board be 9 inches 
wide, how much in length will 
make a square foot? 

Ans. 16i2L 

27. How many yards of pa- 
per 3 quarters of a yard wide, 
will paper a room that is 24 
yards round, and 4 yds. high ? 

Ans. 128 yards. 

26. If a man spend 75 cents 
per day, what does he spend 
per annum ? Ans. $273.75. 

29. A garrison of 500 men 
has provisions for six months ; 
how many must depart that 
there may be provisions for 
those who remaiQ 8 months ? 

Ans. 125. 

* This is called a sideral day. 
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30. The salary of the Presi- 
dent of the tJnited States is 
$25000 a year; what is that 
per day ? Ans. $68,493. 

31. If a field wiU feed 6 
•ows 91 days, how long will it 
feed 21 cows .'^ v 

Ana. 26 days. 

32. A lends B 66 dollars for 
1 year; how much ought B to 
lend A for 7 months, to bal- 
ance the favor ? 

Ans. $113,142. 

33. At $1.25 per week, how 
many weeks' board can I have 
for $100 ? Ans. 80 weeks. 

34. If my watch and seal be 
worth $48, and my watch be 
worth 5 times as much as my 
seal, what is the value of the 
watch ? Ans. $40. 

6 : 48 : : 5 

^. A cistern containing 
230 gallons, has 2 pipes; by 
one it receives 50 gallons per 
hour, and by the other dis- 
•eharges 35 gallons per hour ; 
in what time will it be filled ? 
Ans. 15h. 20m. 

36. What will 39 weeks' 
board come to at $1.17 per 
week? Ans. $45.63. 

37. If 40 rods in length and 
4 in breadth make 1 acre, how 
many rods in breadth, that is 
16 rods long will make 1 acre ? 

Ans. 10 rods. 

38. How many men must be 
employed to finish in 9 days, 
what 15 would do in 30 days ? 

Ans. 50 men. 
7* 



39. The earth is 360^ in 
circumference, and revolvea 
on its axis in 24 hours ; how 
far does a place move in one 
minute in lat 44<^, a degree in 
that latitude being about 50 
miles ? Ans. 12im. neiHy. 

h. m. deg. m. m. 
24X60 : 360X50 :: 1. 

40. If the earth perform its 
diurnal revdution in 24 hours, 
in what time does a place on 
its surface move through one 
degree ? Ans, 4 minutes. 

360<' : 24 : : 1«> 

41. There is a cistern which 
has a pipe tiiat will empty it in 
6 hours f how many such pipes 
will be required to empty it in 
20 minutes ? 

Ans. 18 pipes. 

42. What is the value of 
642 dollars against an estate 
which can pay only 69 cents 
on the dollar ? 

Ans. $442.98. 

43. If 6352 stones of 3 feet 
lon^ complete a certain quan- 
tity of walling, how many 
stones of 2 feet l<Mig will raise 
a like quantity ? Ans. 9528. 

44. Suppose 450 men have 
provisions for 5 months, how 
many must depart, that the 
provisions may serve those 
who remain 9 months ? 

Ans. 200 men. 

45. A person's annual in- 
come being £146, how muck 
is tiiat per day ? Ans. 86. 



'^ COilPa^Kl^ MOPOEtlON. 199,200,991^ 

ANALYSIS. 

199. 1. If a person can travel 96 miles in 4 days, when the daya ave 
8 hours long^, how far can he travel in 2 days, wbea toe dliya are 12 botuv 

I. li^ person- can^ travel 96 miles ib 4 days, he can travel (96>f^c=:) 24 
miles iu 1 day, and if he can travel 24 in a day, which is 8 hom^ longT? he 
can travel (24^^=:) 3 miles in 1 hour, and if he con travel S miles m an 
heur, fie can travel, when the davs are 12. hours lonff, (12x3=:)^ miies in 
1 day, or (36 X^^; 72 miles in 2 days, which is the answer. 

II. It must be evident that the dLitances travelled by a pcrson^ing aU 
the time at the same rate will be in, yroporti(»i to the times in which they 
are traireUed; In this case, 4 days, which are 8 hours Umg, are equal to 
(8X4=:) 32 hours, and 2d. 12 hours lon^ equal (12x2=) 24h. and hence 
we have this proportion, 32h. : : 96m. : : 24h. : x, or the (^stance travelled 
in' the 2 days, which we find to be 72 miles as before. 

III. It will be obvious, in the above question, that the distance travelled 
depends up>on two circumstances, viz. tlie rmmber of days and the length 
Of die days. Now, supposing- the days had all been of the same length, 
we shoula have had tius proportion^ viz. 4d. : 96m. : : 2d. : ^ , or tho dis- 
tance travelled is 2 days 3*or, supposms the number of days bad been the 
same in both cases, the proportion wouM stand, 8h. : 96m. : : 12h. : x, or the 
distance travelled when the days are 12 hours long. Uniting these propol'- 
tions together, we have 

8h.i • ^"- '-'ill =*^ 

by which it appeark that 96 is to be multiplied by 2 and 12, or (2x12=) 
24, and divided by 4 and 8, or (4x8=) 32, which is the same as the second 
method of solving the question. 

200. 2. If 12 men can make 9 rods of fence in 6 days, when the days 
are 10 hours long, how many men will be required to make 18 rods of fence 
in 4 days, when the days are 8 hours long? 

la th\3 question, the number of days and their length beinf 3upposed to 
be the same in both cases, we should have tliis proportion, ^ds. : 12 niea 
: : 18 : a;, or the number of men required to build tne 18 rods — supposing 
tlic number of rods to be the same in both cases, and the days to oe of 
<Npitat length, we should have this proportion, 4d. : 12 men : : 6d. : x, or the 
nWBber reauii*ed to build the fonce m 4 days, and supposing the number 
of rods ana also the number of days to be the same m both cases, we 
•hei^ have this proportion, 8 hours : 12 men : : lOh. : x, or the number 
required, when the days are 8 hours long. These three proportions com* 
biaed, we have 

9rds.'> _„ ISrds. 



4d. i : ^2^ 
8b. S , ^ 



■•a , '• 6rd8. > : x. 
^'^ lOh. 



by which it appears that 9x4X8 : 12 :: 18x6x10 : jet, and multiplying the 
product of the third terms by the second, and dividing by the product of the 
Ant terms, we find the value of jc to be 46 men, which is the answer. 

DOUBLE RULE OF THREE. 

901. A proportion whip.h is formed by the combination of 
Iwo, or more, simple proportions, as in the preceding examples, 



M. 



COMPOUND PBOFO&TION. 



79 



18 called a Compound Proportion* The rule by which the 
fourth term of a compound proportion is found, is called the 
DouUe Rule of Three^ and maj be understood fit>m the preced- 
ing analysis. 

RULE. 

202» Make that number, which is of the same kind as the 
required answer, the second term. Take any two of the re- 
maining terms which are of the same kind, and place one for 
a first, and the other for a third term, as directed m the Single 
Rule of Three (198) ; then take any other two of the same 
kind, and place them in the same way, and so on till all are 
used. Multiplv the product of the third terms by the second 
term, and divide . the result by the product of the first terms : 
the quotient will be the required answer. 



QUESTIONS FOR PRACTICE. 



a If 120 bushels of oats will 
serve 14 horses 56 days, how 
many days will 94 bushels 
serve 6 horses ? 

Ans. 102^ days. 

4. !f $100 gain 16 in 12 
months, what will be tie inter- 
est of $350 for 2 years and 7 
months? 

2y. 7mo.z=31mo. 



100 : 


6 


: : 350 


12 : 




: : 31 

* Ans. $54.25. 



5. If a dum of money at 6 
per cent, simple interest, dou- 
ble in 200 months, what will 
be the interest of $300 for 8 
months ? 

100 :: 300 
: : 8 
Ana $12. 

6. If the transportation of 
dOcwt 37 miles, cost 16 dolls., 
what will the transportation 
of 12cwt 50 miles cost ? 

Ans. $12,972. 



100 
200 



7. If the interest of $45 for 
6 months be $1.80, what is the 
rate per annum ? 

Ans. 8 per cent. 

8. If 8 men spend 48 dolls, 
in 24 weeks, how much will 
40 men spend in 48 weeks, at 
the same rate ? Ans. $480. 

9. If the freight of 5 tierces 
of salt, each weighing 5 j cwt 
80 miles, cost $28, what will 
be the frei^t of 75 sacks of 
salt, each weighing 2^ cwt, 
150 miles ? 

Ans. $^2,159^]^ 

10. A mai; lent $350 to re- 
ceive interest, and when it 
had continued 9 months, he 
received principal and interest 
together, $360.50; at what 
rate per cent did he lend his 
money ? Ans. 4 per cent 

11. With how many poundb 
sterling could I j?ain £5 per 
amium, if with i^50 I gain 
in 16 zvoatiis, £30 ? 

Ans. £iea 
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ANALYSIS. 

203. 1. Two men; A and B, trade in compiiny j A puts in ^100^ and 
B 5^200, and ihey gain $30. What is each man^s share of the gain ? 

Each man's gain must evidentlvliave the same relation to the whole gain, 
Ibat the money which he puts in, has to the whole amount put in. In other 
wrvds, the whole amount put in, will be to the whole gain as each man's 
share of the amount put in, is to his share of the gain. i. e. 

««»:»30::)||00(:)|«0A;-S-Ja™. 

d04* 2. A and B hired a pasture for 12 dollars ; A put in 3 cows for 8 
% weeks, and B put in 4- cows for 9 weeks ; what part of the rent ought each 
to ray? 

Tliree cows 8 weeks are equal to 1 cow (35<8=) 24 weeks, and 4 cows 
9 weeks are equal to 1 cow (4x9=:) 36 weeks ; their shares, tben, of the 
pasturage are 24 weeks and 36 weeks, enoa} to 60 weeks' pasturage. 
Then, as the ^xhole pasturage is to the whole rent, so is each man's share 
of the pasturage to nis share of the rent 3 that is, 

fiO w • ff 12 J 3x8=24w. : |4.80 A's share- ; .„ 
WW. . nfu . , J 4;j<9--36vv. : |7.20 B's share. ] 

To prove the correctness of the work, we add together the shares, and 
-find theAi to amount to (4.80-(-7.20=i) ;gl2, the whole rent (54). 

DEFINITIONS. 

205. Money, or property employed in trade, is called capital, 
or stockj — gain to be divided, the divicknd. Felloicship is a 
general rule, by which merchants, or others, trading in com- 
pany with a, joint stock, compute each person's particular share 
of the gain or loss. 

RULE. 

206. When the stocks are employed for equal tijnes, say : As 
the whole stock : is to the whole gain or loss : : so is each man's 
share of the stock : to his sha.re of the gain or loss (203). 
When the times are unequal, multiply each man's stock by the 
time of its continuance in trade ; then say. As the sum of the 
ppeduets : is to the whole gain, or loss : : so is each man's pro- 
duct : to his share of the gain, or loss (204). 

QUESTIONS FOR PRACTICE. 

3. A and B made a joint 4. Three persons make a 

stock of $500, •of which A put joint stock, of which each puts 

in $350, and B ^150 ; they in an equal share ; A continues 

gain $75 ; what is each man's his stock in trade, 4 months, B 



fhare of th^ gain ? 
$ $ $ Ans. 

ow.7^,. ^ 150 : 22.50 B^. 

75,00 pr»£ 



his 6 months, and C his 10 
months, and they gained $480 
what was each man's share ? 
$96 A's. ) 
144 B's. > Ans. 
S40 Cs. S 



m. 
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5. A, B and C companied; 
A put m £480, B £680, C 
£840, and they gained £1010 ; 
what is each man's share ? 

£ 8. 

242 8 A's. > 
343 8 B's. V Ans. 
424 4 C's. ) 

6. Divide $160 among 4 
men, so that their shares uiall 
be as 1, 2, 3, and 4. 

16 
32 
48 
64 



Ans. 



160 pro9£ 

7. A person dying, be- 
queathed his estate to his 3 
sons; to the eldest he gaye 
$560, to the next $500 and to 
the other $450 ; but when his 
debts were paid, there were 
$950 left; what was each 
son's share ? 

$a52^17+lst ) 
314.569- -2d. VAns. 
283.112-|-3d. ) 

8. Two merchants entered 
into partnership for 18 months. 
A at first put in £100, and at 
the end of 8 months put in 
£50 more; B at first put in 
£275, and at the end of four 
months took out £7Q; at the 



end of the 18 months they bad 
gained £263; what is each 
man's share ? 

£96 9 6JJA A's. > . 

166 10 5|§j B's. \ ^^' 

£263 6 

9. Three men hire a pasture 
for $100 ; A puts in 40 oxen 
for 20 days, B 30 oxen for 40 
days, and C 50 oxen for 10 
days; how much mu9t each 
man pay ? 

$32 A's. 
48 B's. > Ans. 
20 C's. 



$100 proof. 

10. Three farmers hired a 

pasture for $60.50. A put in 

5 cows for 4i months, B put 

in 8 for 5 months, and C put 

in 9 for 6^ months ; how much 

must each pay of the rent ? 

$11.25 A's. 

20.00 B's. > Ans. 

29.25 C's. 



$60.50 proof. 

11. D and £ companied; 
D put in $125, and took out 
r^ of the gain; what did E 

put in ? Ans. $375. 



-i» 



B^ ^lliQm^Xi. 



ANALYSIS. 

207. 1. If I mix 6 quarts of cuirants, which are worth 8 cents a quart, 
with 2 quarts worth 18 cents a quart, what will a quart of the mixture be 
worth? (60) 

Six quarts at 8 cents are worth (8x6=) 48 cents, and 2 quarts at 12 
•ents are worth (12x2=) 21 cenU ; then ^4-24=72 cents, the worth of 
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Ihe wiK>le miztore, aad 72^ (=36+C, tbe whole mixture) :i:S ctets^ tht 
worth of 1 quait of the mixture. When the prices and quaMiiHes or the 
sunplet are given, and it is required to find the price of a given quantiijr 
of the mixture, as in the prece<£ng example, it is called 

ALLIGATION MEDIAL. 

v. 

RULE. 

206. Multiply each quantity by its price, and divide the sum 
of the products by the sum of the quantities, the quotient ^ill 
be the rate of the compound required. 

QUESTIONS FOR PRACTICE. 



2. If I mix 8 bushels of 
wheat at $1.20 per bushel, 12 
bushels of ^ye at 60 cents, and 
10 bushels of corn at 50 cents, 
together ; what is a bushel of 
the mixture worth ? 



1.20 


60 


50 8 


8 


12 


.10 12 
10 


9.60 


7JJ0 


5.00 — 


7.20 




30 sum of 


5.00 




[the quantities. 



21.80 sum of prod. 

Then 30 ) 21.80 ( $0,721 per 
bushel, Ans. 

3. A merchant mixed 6 gal- 



lons of wine ^t 48. lOd. a gal- 
lon, with 12 gallons at 5s. 6d., 
and 8 at 6s. 3id. a gallon; 
what is a gallon of the mixture 
worth ? Ans. 5s. 7d. 

4. If 51b. of tea at 68. per lb., 
81b. at 5s., and 41b. at 48. 6d., 
be mixed together, what is a 
pound of the mixture worth ? 

Ans. 5s. 2^d. 

5. A goldsmith melted to^ 
gether 10 oz. of gold 20 carats 
fine, 8 oz. 22 carats fine, and 
1 lb. 8 oz. 21 carats fine ; what 
is the fineness of the mixture ? 

Ans. 20^ carats fine. 



ALLIGATION ALTERNATE. 

S09. When the prices of tbe simpIeS; and also the price, or rate of tlie 
mixture, are given, ue method of ^diuff the proportion^ <xr quantities of 
the several simples, is caJIed AlUgation Alternate. 

1. A person nas tea worth 40 cents a pound, which he wishes to mix with 
tea wortn 60 cents a pound, in such manner that the mixture shall be worth 
£0 cents a pound; in what proportion must it be mixed? Ans. Equal 
quantities or eadi ; for the pnce of one kind exceeds the mean just as mudi 
as the price of the other falls short of it, the difference between the given 
rate and the mean being 5 in each case. 

2. In what proportion must I mix currants worth 9 cents a pound, with 
currants wortn 1^ cents a pound, in order that the mixture may be worth 10 
cents a pound ? Here a pound sit 9 cents falls one cent short of the mean, 
and a pound at 1% cents exceeds the mean 2 cents ; hence, 2 lb. at 9 cents 
will fall short of the mean by the same quantity that <me. lb. at 12 cents 
exceeds it ; we must therefore take twice as many of the 9 cent currants 
as we do of those worth 12 ceots, in order Ihat the nurture ^y bd worth 
10 cents. 
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FVom tfa« foregotoff examples it appears, that the lets the price of any 
■imple differs frmn that of the mixture, the quantity rftaaired or that simple 
to fonn the mixture will be proportionately greater, and the greater the OT- 
ference the less the quantity ; and that the differences between the values 
of the simples and Uie given value of a mixture of those simples, mittoally 
exchangeo, express the relative quantities of those simples necessary to 
make a mixture of the given value. Exchan^g these differences in the 
Above examples^ wo have in the first, 5 lb. at #) cents, with 5 lb. at 60 rts., 
or equal quantities of each j and ui the second, we have 2 lb. at 9 cts. wi^ 
I lb. at li 

RULE. 

210. Reduce the rates of all the simples to the same de 
nomination, and write them in a column with the rate of tht 
required compound at the left hand. Connect each rate which 
is less than the rate of the compoond, with one that is greater, 
and each that is greater with one that is less. Write Uie dif- 
ference betw€»en each rate and that of the compound against 
the number with which it is connected. Then if only one dif* 
ference stand against any rate, it will express the relative 
quantity to be tal:en of that rate ; but if there be more than 
one,, their sum will express the relative quantity to be taken 
of that rate in making up the compound. 

QUESTIONS FOR PRACTICE. 
3. A farmer wishes to mix rye worth 4s., com worth 38., 
barley worth 2s. 6d., and oats worth 2s., so that the mixture may 
be worth 2s. lOd. per bushel ; what proportion must he take o ' 
each sort ? 

d. ^ 
f24 — 



2s. = 24d. 
28. 6d. =30d. 
3s. = 36d. 
4s. = 48d. 
2s. 10d.i=34d. 
d. 
r24- 



34 130^ 
d. I36j 



' Ans. 



^m 



u*- 



I 



^Ans. 



4. A merchant would mix 
wines at 14s., 156., 198. and 
22s. a gallon, so that the mix- 
tare may be worth 18s. a gal- 
lon; how much must he take' 
4ii each sort.^ 

^ 4 gal. at 148. 

A«*, J 1 gaLat 15a. 

^^ 1 3 gaL at 10b, 

^4 gaL at 29». 



bu. 
— 14 oats, 

— 2 bar. 

— 4 corn, 
— 10 rye. 

bu. 

14 =14^ 

2+14=16 

4=4 
10+ 4-=i4 ) 

5. How must barley at 40 
cents, rye at 60 cents, and 
wheat at 80 cents a bushel, be 
mixed together, that the com- 
pound may be worth 62i conti 
a bushel ? 

17} bush. barUy 
Ans. ^ 17^ busL lye. 
25 boib. wheseu 
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AUieHtirai Alternate is the reveno of AHigplioo MediaL and may be 
froved by it Questions under this rule admit of as many dinlirent answers 
as there are different ways of linking. * 

211. When tht whole composition is limited to a certain quan^ 
tUy. Rule. — Find the dinerences by linking as before ; then 
say, As the sum of the quantities or differences, thus determin- 
ed : is to the given quantity : : so is each of the differences : to 
the required quantity of that rate. 

QUESTIONS FOR PRACTICE. 



6. How much water at cts. 
per gallon, must he mixed with 
brandy at $li25 per gallon, so 
as to, fill a vessel of 80 gallons, 
and that a gallon of the mix- 
ture may be worth $1 ? 

100 ^ ^ — ' ^ 



1.25^100 



1.25 



gal. gal. 
125 : 80 : 



1. gal. 

> : 16 water. 
100 : 64 brandy. 



Given quantity 80 

7. How much silver of 15, 
of 17, of 18, and 22 carats fine, 
mnst be melted together to 
form a composition of 40 oz. 
20 carats fine ? 



oz. 



Ans. 



5 of 15 
5 of 17 
5 of 18 
[25 of 22 



car. fine. 



8. A grocer would mix teaa 
at ds.,, 4s., and 4s. 6d, per lb. ; 
and would have 30 lb. of the 
mixture worth Ss. 6d. per lb. ; 
how much of each must he 

take? 

lb. 
C 18 at 3s. 
Ans. < 6 at 4s. 
( 6at4s. 6d. 

9. How many gallons of 

water worth Os. per gallon, 

must be mixed with wine wortk 

3s. per gallon, so as to fiD a 

cask of 100 gallons, and that 

a gallon, of the mixture may^ 

be afforded at 2s. 6d. ? 
gall. 

A«- 5 161 water. 
^°*- 1 m wine. 



212. fPhen omofffie simples is limited to a certain ^niify. 
Rule* — ^Find the differences ad before ; then, As the difference 
standing against the given quantity : 19 to the given quantity 
:: 80 are the other differences, severally, : to the several quaar 
£tiM required. 



m. 
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{lUfiSnONS FOR PRACnCK. 



10. A moer would mix teas 

«t 19b^ fOi^ and 68^ with dO 

lb. at 4a. per lb. $ how much of 

each Bort moat he take to 

make the compoaition worth 

88.perlb«P 

4 agaiait the fivea 
2 qoautity. 

S 

4 lb. 

3: 10 at 6i.> 
!2:10atl08.>Aii8. 
4:S0atl2i.S 




4:20: 



11. How much wine at 9a.» 
at Sa. 6d., and Ga. per gallon, 
muat be mixed with 8 gallone 
at 4b. per gallon, ao that the 
mixture may be worth 5a. 4d. 
per gaU<m? 

al6f. f 
Ant. ^ 4ai6s. 6d.>>perffaU. 
16al6i. y 



MISCBItLANBOITSi 



1. A has 350 yards of cloth 
at Is. 4d. per yard, which he 
would exchange with B for 
sugar at 358. 6d. per cwt; 
how much sugar will the cloth 
come to ? 

350 yards at Is. 4dji2466iei. 
8dj=9600d. and35s.6d.zd306d. 

d cMrt* d 

Then 306 : 1 : t 5600 

cwt. m*. lb. 
Ans. 18 1 5| nearly. 

S. A has 7i c\¥t of sugar, at 
8d. per ]b», for which B gave 
him 12i cwt of flour ; what 
Was the flour per lb. ? 

Ans. 4id. 

3. How much tea, at da, 6d. 
per lb., must be given in bar- 
ter for 156 gallons of wine, at 
128. 3id. per gallon ? 

Ans. ^Ub. 13.,B^^ 

4, B delivered 3 hhds. of 
brandy, at Os. 8d. per gallon, to 
C for 126 yards of cloth ; what 
was the cloth per yard ? 

ADB.lOa. 
8 



5k A has coffee, which b 
barters with B at lOd. per lb 
more than it cost him^ against 
tea, which stands B in 1(«. the 
lb., but puts it at 12s. 6d. t I 
would know how mucl^. the 
coffee cost at first. 

AnSk 3Sk 4d. 

6» A and B barter $ A has 
150 gallons of brandy, at $1.20 
per gal. ready money, but in 
barter, would have $1.40; B 
has linen at 60 centa per yard, 
ready money; how ought the 
linen to be rated in barter, 
and how many yards are equal 
to A's brandy? 

Ans. barter price. 70 c^nti^ 
and B must give A 300 yards. 

7. C has tea at 78 cents per 
lb., ready money, but in barter^ 
would have d3 cents; D has 
shoes at 78. 6d. per pair, ready 
money ; how ought they to be 
rated in barter, in exchange 
for tea f Ans. $1.49« 
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8. C. has candles at 6b. peri 
dozcq, ready money; but in 
barter he will have 6b. 6d. per 
do^en ; D has cotton at 9d. 
per lb. ready money ; what 
price must the cotton be at in 
barter, and hoW much cotton 
must be bartered for 100 dozen 
of candles ? 

Ans. the cotton 9id. per lb. 
in barter, and 7cwt. Oqrs. l^b. 
of cotton must be given for 
100 doz. candlea. 

NoTK.— The exchange of one 
commodity (or another, Is called 
Barter, 

9. If 6 men build a wall 20 
feet long, 6 feet high, and 4 feet 
thick, in 32 days ; in what time 
will It men build a wall 100 
feet long, 4 feet high, and 3 
feet thick? Ans. 40 days. 

10. If a family of 8 persons 
m 24 months spend' $480 ; how 
much would they spend in 8 
months, if their number were 
doubled? Ans. $320. 

11. Three men hire a pas- 



ture for $48; A puts in 80 
sheep for 4 months, B 60 sheep 
for 2 months, and C 72 sheep 
for 5 mofkths; what share of 
the rent ought each to pay? 
A $19.20 > 
B 7.20 V Ans. 
C 21.60) 

12. If I have a mass af pur« 
gold, a mass of pure copper, 
and a mass, which is a mixture 
of gold and copper, each weigh- 
ing 10 lb., and by immersmg 
them in water, find the quanti- 
ties displaced by each to be 8 
by the copper, 7 by the mix- 
ture, and 5 by the gold ; what 
part of the mixture is gold, and 
what part copper? 

^S|3? And 

.^ • 10 • • 5^ • 6f copper 
^ • ^" • • ^ 1 : 3J gold. 

This is the celebrated problem of 
Archimedes, by which he detected 
the fi^ud of the artist emplpyed by 
Hiero, king of Syracuse, to make 
him a crown of pure gold (211). 



ASSESSMENT OF TAXES. 
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1. Supposing the Legislature 
i^ould grant a tax of $35000 
to be assessed on the inventoiy 
of an the rateable property in 
the State, which amounts to 
$3000000, what part of it 
must a town pay, the inventory 
of which is $24600? 
X inv. S ^^X' Ji inv. $. 
8000000 : 35000 :: £l6(X) : 287 

Ans. 



2. A certain school, consist- 
ing, of 60 scholars, is support- 
ed on the polls of the scholars, 
and the quarterly expense of 
the whole school is $75 ; what 
is that on tlie scholar, and 
what does A pay per quarter, 
who has 3 scholars? 

Ans. $li25 on the scholar, 
and A pays $3.75 per quarter. 



US. 
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3. If a towny the inventory 
of which is $24600, pay $287, 
whdit will A'b tax be, the in- 
ventory of whose estate is 
$525.75 ? 

24600.00 : 287 : : 525.75 : . 

$ai33 Ans. 

4. The inventory of a cer- 
tain school district is $4325, 
and the som to be raised on 
this inventory for the support 
of schools, is $86.50 ; what is 



that on the dollar, and what ia 
C's tax, whose property inven- 
tories at $7&44? 
$4325 : 86^ : : 1 : .02 cts. 

Ans. 
& 7a44x.02=$1.528,C'star. 
5. If a town, the inventory 
of which is $16436, pay a tax 
of $493.08, what is that on the 
dollar? 

$16436 : $49a08 : : 1 : .03 cts. 

Ans. 



213. Id assessing taxes, it is generally best, first to find what each 
dollar i>ays, and the product of each man's inventory, multiplied by this 
sum, will be the amount of his tax. In this case, the sum on the dollar, 
which is to be employed as a multiplier, must be expressed as a proper 
decimal of a dollar^ and the [noduct must be pointed according to the rule 
for the multiplication of decimals (122); thus 2 cents must oe written 
.02, 3 cents, .03, 4 cents, .04, &c. It is sometimes the practice to make a 
table by multiplying the value on the dollar by 1, 2, 3, 4, &c. as follows : 



TABLE. 



gl 


pays 


m 


2 


u 


.06 


3 


It 


.09 


4 


it 


.12 


5 


It 


J6 


6 


tt 


.18 


7 


tt 


.21 


8 


tt 


.24 


9 


tt 


.27 


10 


tt 


.30 



£10 pays 

20 ''^ 

30 « 
tt 



tt 
tt 
tt 
tt 
tt 
tt 



.30 
.60 
.90 
IJSO 
1.50 
1.80 
2.10 
2.40 
2.70 
3.00 



tt 
tt 



^So^^ 

300 
400 
fiOO 

600 
700 
800 
900 
1000 



tt 
tt 
tt 
ft 
tt 
tt 



This table is constructed 
cents on the dollar, as m 
rateable property is £276 ? 
£70 pay £2.10, and that ' 

Thus £200 is 6.00 

70 is 2.10 

6 is 0.18 

276 £8.28 

B's tax. 



3.00 
6.00 
9.00 
12.00 
15.00 
18.00 
21.00 
24.00 
27.00 
80.00 



40 

50 

60 

70 

80 

90 
100 

on the supposition that the tax amounts to three 
example dth. UsK.-^What is B's tax, whose 

By the table,, it appears that £200 pay £6, that 

pay 18 cents. 
^ Proceed in the same way to find each indi- 

iddual's tax, then add all the taxes together, 

and if their amount wee with the whole sum 

proposed to be raiseo, the woiic is ri^t It is 

sometimes best to assess the tax a tnfle larger 

than the amount to be raised, to compensate 

for the loss of firactions. 



REVIEW. 



i. What is meant by ratio ? How 
is ratio expressed? What is the first 
term called ? the second term ? 

2. What is proportion? What 
general truth is stated respecting the 



four terms of a proportion T How 
is this truth shown ? 

3. Does changing the place of 
the two middle terms afiect the pro* 
portion? Why not? 
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4. What ii meant by invene pro- I 7. What iaF«lkmihipf What it 
portion 1 I meant by capital or stock ? What 

6. What is meant by the Single by dividend ? What is the rule 
Rule of Three ? What is the gen- . when the times are equal 1 What, 
era] rale for statu^ questioQs in the | when they are nneqeal ? What is 
Rule of Three 7 Bow is the an* I the method of proof T 
swer then found ? If the first and 8. What is Alliration 7 What is 
third terms be of diffisrent denomi- Alligation Median— Alligation Ai- 
nations, what is to be done ? What,, i teraate t What is the rule for 
if there are difierent denominations [ finding the propoctional quantities 
in the second term 1 Of what de- to form a mixture of a given rate f 
nomiaadon will the quotient be T ! Explain by analysis of an exampte. 
What, if the quotient be not of the ^ When the whole composition ia 



same denomination of the reqjaired 
answer? What is the method of 
proof in this rule 7 

6. What is compound proportion 7 
By vHiat other name is it called 7 
What is the rule for statinsf questions 
in compound proportion ^foc per- 
forming the operation 7 



limited to a certain quantity, how 
would you proceed 7 How, when 
one of the simples is limited to a 
certain gMantity 7 How is Alligation 
IMPovedf 

9. What is BarUart What is 
meant by a tax 7 What is the com* 
I mon method of making out taxes f 



DEFINITIONS. 

S14. 1. Fractions are pexts of a unit, or of a whole of any kind. 

If any number, or particular thing, be aivided into two equal parts, those 
parte are called haloes; if into 3 ecnial parts, they are caUed thirdt ; if intm 
4 equal parte, they are called ,^NirM«, or quarters (11) : and, generally, the 
parte are named from the nuiiv)er of parts mtp which the thing, or whole, is 
divided. If any thing be divided into 5 equal parte, the parte «re called 
Jfihf ; if into o, they are called tixths ; if into 7, they are called seoaithii 
and to on. Theae noken, or divided (^aantities are cabled JraetionA, Now 
if an wple be divided into fioe eqoal parte, the value of one of those pertt 
would be one^fifih of the aj^e, and we vahie of ttoo parte t»oo fifths of the 
apple, and so on. Thus we see that the name of the firaction shows, at the 
same time, the number of parte into which the thinr, or whole, b ^vided, 
and how many of those parte are taken, or signified by the fi«ction. Sop- 
pose I wished to give a person liso MfHu of a dollar ; I must first divicjia 
the doUtt into five equal parte, and tlen give the person two of these parts. 
4. dollar is 100 eeata— lOD cente divided bto 6 equal parte, each of those 
ports would be 20 cents. Hence, omjifik of 100 cente, or of a dollar, ia 
20 cente, and two fifths, twice 90, or 40 center 

The tediousoess and incoovemenee of miting fiactions in words has led 
to the invention of an abridged method of emrossing them by figures. One 
hoi/ is written i, one third, |, luw lAMs, }, dec. The finre below the 
line shows the number of ports into which the thwK, ^ whole, is divided, 
and the figure above the line shows how many eif those parts are signifiea 
by the firaction. The number below the line Kives naiMie to the fiiictioay 
and is therefore called the denomhtator; thus, if the naqtibef helew the line 
be 3, the parte signified are thirds, if 4, /onrAs, if 6,Mu, a«d io on. The 
written above the line u called the mnmrm or, bociNfe il ei>lina»i 
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irates the parts of the denominator signified by the fraction. As there are 
no limits to the number of parts into which a thing, or whole, inay be di- 
vided, it is evident that it is possible for every numoer to be a numerator, 
or a denominator of a fraction. Hence the variety of fractions must be 
iinlimited. 

2. Fractions are of two kinds, Vulgar and DecinuUy which differ in the 
Ibrm of expression, and the modes^f operation. 

. 3. A Vulgar Fraction is expressed by two numbers, called the nume- 
rator and denominator, written the former over the latter, with a line be- 
tween, as J, the former before the latter, as 3-&3|. 

4. A Decimal Fractum, or a Decimal, is a fraction which denotes parts 
of a unit which become ten times smaller by each successive division (113), 
and is expcessed by writing down' the numerator only. (See Part II. Sect. 
III). A decimal is read m the same manner as a vulgar fraction; thus 
0.5 is read 5 tenths, 0.25 25 hundredths, and it is put into the form of a vul- 
gar fraction by drawing a line under it, and writing as many ciphers under 
the line as there are figures in the decimal, with a 1 sU the left hand; thus, 0.5 
becomes ^, 0.25, i^, and 0.005, -j^^j^. 

VULGAR FRACTIONS 

215. 1. A proper fraction is one whose numerator is less 
than its denominator f as |, }, |, &c. (23). 

2. An improper fraction is one whose numerator is greater 
than its denomuiator; as, ^, f , ^, &c. (24). 

3. The numerator and denominator of a fraction are called 
its terms (30). y' 

4. A compound fraction is a fraction of a fraction ; ai^ | of J. 

5. A mixed number is a- whole number and a fraction written 
together, as 12i, and 6t (23). 

6. A comrtum divisor^ or common measure, of two or more 
numbers, is a number which will divide each of them without 
a remainder. 

7. The greatest common divisor of two or more numbers, is 
the greatest number which will divide those numbers severally 
without a remainder. 

8. Two or more fractions are said to -have a common dtnomi' 
naior, when the denominator of each is the same number [^i^)k-. 

9. A common mvUwle of two or more numbers is a number, 
which may be divided by each of those numbers without a re- 
mainder. The least common multiple is the leasi number, which 
may be divided as above. ' [ , , 

10. A prime jiunber is one which can be dividcd^Vvwthout a 
remainder, only by itself, or a unit. , ; 

11. An aliquot part of any number, is such partf of it, as being 
taken a certain number of times, will exactly make thU 
Bamber. ; 

8* 



*o 
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' 13., A peifiU numbtrif' €9^ wluchiA jpoisit eqlial to^tbe Sao 
of ail its «li^^ pagtBk' 

tiM smalleflt perfect totnnber Ir 6j whose aliquot parts- are 8. 2> and 1, and 
54-ft-f>l=a6 ! ttonext » S9, the next 4i9S, and the next 8u8. Onlytm 
perfect niunbert are yet kqpwn. 

FORM or FRACtlONS. 
ANALYSIS* 



1. ChangeJ^ toft iwiiehror 

mixed number. 

3)76 As the denominator de> 
— > notes the number of parts 
2S( mto jiVhich the whole, or 
unit, is divided, and the nu- 
merator shows how man;r of those 
parts are contained in the fraction 
(22), there are evidently as many 
wholes, as the number of times the 
wnerator cenftakw .the. de«omin»- 
tor; or, otherwise, since every frac- 
tioQ deoptes the. qivisioi^ ^ ibe nu- 
.merator by the denonunator (129),. 
where the numerator is greater than 
t|ie denomtoa^r^ we have only to 
perform the division whicl^ is de- 
noted. 

217. 7b i^umge tmin^^per 
fraction to an equivaitent mhoU 
dr mixed mtmbe^ 

RuLE.^-Divide the numera- 
tor by the denominator, and the 
quotient wiU be the whole, or 
mixed dumber requiredr 



L 1. Change 3^ to an rai« 
proper fraetion; 



25X3+J_^ 



3 



}^ denotes the di- 
vision of 1 by 3^ 
. (129U if now we 
multiply 25 by 3, and add the pro- 
duct to 1, making (25x34-1=:) 76, 
and then write the 76 over 3, thus,^ 

^, we evidently both multiply and 
divide 35 by 3-; bat as tie multipli* 
cation is actually pevfenned, and 
the division only denoted, the ex- 
> pression becomes an improper fitic- 
tion. 

A whole number is changed to an 
improper fraction, by writij^ 1 under 
it, witn a line between. 

2t8. To change a whole or 
mixed number to an eqvivaknJt 
improper frracHon*^ 

Rule. — ^Multiply the whole 
number by the denominator of 
the fraetion, add the numerator 
to the product, and write the 
sum oYer the denominator for 
the reqjuared fraction.. 



atTESTiall» FOR PRACTICE 

% Change s^ tp a mi^ed I 2. Change 8§ to im impro* 
number. , per fractioBr 

8w Chahge l|& to aittxed 3. Change 27| to an inu 
Bvmber. [ proper fraetion. , 

4. In ^9, sMBangB^ l^yvr I 4. In 19^1^ ^ow msnf 
ttany shillinga ? 12ths? 

5. In i^ of a week, bonr ' 5. In 3f woeks^ how many 
many weeks ^ 7th8? 



i 
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219. in7LTIPl.1CAT10N AND DIVISION: OV fllACTIONS 

BT WHOLE NUHBERS. 

ANALYSIS. 



1. James bad f of a peck of 
plums, sad Henry had twice as 
many ; how. many. bad Heniy 7 

mre we have evideady lo- multiply 
f by 2; M two ttmea } is|.; 

Imice, to multiply 4 by 9, we multi- 
ply the numeiator i^^t and write 
me product, 4, over 8, toe denom- 
faiaior; or, otherwise,, if we divide 8^ 
the denominator, by 2, and write 
the quotient, 4, under 2, the nu- 
merator, thus, 2^, the fiuctioB be- 

coiaes multiplM ; for while the aum- 
ber of parts signified remains the 
same, the division has readeied those 
parts twice as great) and these re- 
sults, 4 and .}, are evidently the 
same m value, though cUfferisig in 
the magnitiide of ^ thfr terms. Tmra- 
(ore 

220. To mmliipty a fiadwn 
by a tDhoU number. 

Rule. — ^Multiply the name- 
ntor, or divide the denomina- 
tor, of the fraction hy the 
whole number { the result will 
be the prodact required. 



1. Henry had } of a peck of 
ptoBS.wliidi were twice the qoeo- 
iSty James had; how many had 
James f 

Here we hmve evideBtly te diekto 

^ into Sequel parts ; but J divided 

mto 2 parts, one of them is }) then 

to divide ^ by 2, we must divide 

the numerator by 2. and write the 
quotient, 1^ over 4, toe denominator { 
or, otherwise^ if we oMilUply 4, the 
denominator, by 2. and write the 
product, 8, under 2, the numerator, 

thus, !•, the iractioo becomes divide 
ed by^2 ; for while the number 6$ 
paits remains the saa&e. the multipli- 
cation has rendered the parts only 
half as great; and these resuha» 
j< and i, are evidently the same in 
t, though ezpiessed in^ difiefeat 



value, 
terms. 



Hence 



221. To dkfidt Afiadion 6$r 
a whoU nwnber. 

Rule.— Divide the numert- 
tor, or multiply the denomina- 
tor, of the fraction by tiie whole 
number ; the result will be the 
required quotient 



aUESTIONS FOR PRACTICE, 



2. What is the product of 
f by 24?— K)f I by 32^— of 
I by 36?— of ^ by 42 ?— of 
Aby3? 

3. How many are 5 times 
^ ?— 3 times f ?.^14 times 
XI ?_7 times f ? 

4. If 1 lb. of rice cost ^i^ 
<>f a dollar, what will 5 lb. cost ? 

5. If a bushel, of wheat 
to8i J^ of a doUar^ wliat will 
# boMiels cost? 



2. How many times 5M in 
J^ .^— 32 in xia ?— 36 in ifA ? 
— «in-i^?-^iB^? 

3. How mtny times 5 in 
^?— 3 in } ?_14 in ^.5>— 7 
in 4, or 5? 

4 If 5 lb. of ike cost ^ 
of a dcrflari what will 1 lb, 
cost? 

5* If 6 bushels of wheat 
cost } of a d(Aar, what is it a| 
bushel? 



H> 
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MULTIPfJCATION BY FRAQnONS. 

ANALYSIS. 
229. If a load of hay be worth $12, what are } of it 
worth ? 

Here IS and } are evidently two factors, whicVi, multiplied torether, will 
nve the price ', and sinte the result is the same, whichever is made.the mul- 
Splier (8o), we may make } the multiplicand, and proceed (220) thus, |X 
12=1^=^ dollars. Ans. Otherwise, since in the multiplication by a whole 
number, the multiplicand is repeated as many times as the multiplier con- 
luns units, if therefore the multiplier be 1, the multiplicand will be repeats 
ed one time, and (he product win be just equal to the multiplicand : if the 
multiplier be i, the multiplicand will be repeated half a time, and tlie pro- 
duct will be half the multiplicand ] if the multiplier l>e ^, it will be repeated 
OM third of a time, and tne product will be one third of the multiplicand, 
and genendly> nauJtiphfvng hy a fraction is taking out such a part of the 
ntttUmicand as the fraction is part of a tmit. Hence the product of l2 bj 
S, is f of 12 : and to find | of 12, we must first find | of 12, by dividing 12 
by 5, and then multiply this third by 2 ; thus, I2-7A3*. and 4X2=8; $^ 
then are ) of $IZ, or the prod&ct of ^12 by |, as by the former method, 
therefore, 

229. To muttiply a whole number hy afrtuHiofiu 

Rule. — ^Divide die whole number by the denominator of the 
fraction, and multiply the quotient by the numerator, — or mul- 
tiply the whole number by the numerator, and divide the pro* 
duct by the denominator. 

QUESTIONS FOR PRACTICE. 



2. What is the product of 
4 multiplied by J ? — of 7 mul- 
tiplied by ^.5— of 9 by ^'t— 
of 17 by i ? 

3. If a barrel of rum cost 
$24, what cost \ of it .' 

Ans. $18. 

4. What cost 18 bushels 
of com, at ^ of a dollar a 
bushel ? Ans. $6. 



5. If a bushel of pears 
cost 75 cents, what cost ^ of 
them ? Ans. 15 cts. 

6. What is the product of 
16 by \ ?— 256 by \ r>— of 12 
byf? 

Note. — It will be observed from 
the above examples, that multiplica- 
tion by a proper fraction gives a 
product which is less than the multi- 
plicand (121). 



224. MULTIPLICATION OF ONE FRACTIONAL <iUANTITY 

BY ANOTHER. 

1. A person owning ^ of a gristmill, sold } of his ^haie ; 
what part of the whole mill did he sell .' 

Here we wish to take oat | of |, which has been shown (222) to be the 
same as multiplving i bvj; but to multiply bv a fraction, we smst divide 
the multiplicand by the aenominaAor, and roultiplv the quotient by the nu- 
t&erator ; } is divided by 3, by muKiplying the clenominator 4 by 3 (1S1)» 



^^^^^H^M ^W^W^^' 
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9nd the qoolieni it ^V' '^'fyn nultipM by 2, bj mOtifHyhig the 
mmerator, 3, by t (220)| and the product is -jAjczeqaal to the part of ihm 
mill sold. Hence, 

To muUipltf a Jiradhn h^ a fradionf or to change a camp<mni 

fracUon to a ttngic one. 

RrLE. — Multiply the numerators together for a new nume- 
fator^ and the denominators together for a new denominator. 

QUESTIONS FOR PRACTICE (66). 



2. A man owning ^ of a 
fhrm, sold X of 1:^9 share ; 
what part of the farm did he 
■ell ? Ans. ^. 

a What part of a foot is } 
of ^ of a foot ? 

Ans. -j^. 



4. What part of a mile is 
I of I of a mile ? 

Ans. ArnJ. 

5. Change j^ of ^ of ^ of | 
of ^ to a single fraction. 

Ans.yJ^ 
a Multiply fJI by fj. 



225. DIVISION BY FRACTIONS. 

.. in 6 dollars, how many times } of a dollar T 

Here we wish to divide X6 mto parts, each of which shall be | of a dol* 
lar, or in other words, divide 6 by }. Now in order to find how many tbnet 
I in 6, we reduce 6 to ilhs, by multiplying it by 4^ the denominator of the 
n«ction, thus : 4 times 6 are 24; 6 aoTlars, then, are 24 fourths, or ouarteri 
of a dollar; and dividing 24 foiurths by 3 fourths i(the numerator), ttie qw^ 

tieat, 8, is evidently the number of times | of a dollar may be had in ^, 
or 6 doQars. Hence, 

296. To divide a whuit fwmber by ajraetion. 

RuLt. — ^Multiply the number to be divided by the deniomina* 
^r of the fraction, and divide the product by the numerator. 

QUESTIONS FOR PRACTICE. 



2. In 7 shillings, how many 
times 2 of a shilling ? 

Ans.iU. 

3. In 17 bushels of wheat, 
how many times { of a bush- 
el? Ans.i^. 

4. In 1 gallon of wine, how 
many times yH^ of a gallon ? 

Ans. i^i=:17 times. 

5. In 5 eagles, how many 
^ of a dollar ? Ans. 900. 



6. In a pound of tobacco, 
how many quids, each weigh* 
ing -^ of an ounce ? 

Ans. J^i^lOlf 

7. How many are 7-j-^? 
8^A?9-i-¥? 

Note.— Here it win be seea that 
dirision by a fraction, gives a qno^ 
tient larger than the oividend. 



**» ^ 
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S37. DITISION OF ONE FRACTIONAL i^UANTITt BT AN- 
OTHER. 

ANALYSIS. 

X If } of a bushel of wheat cost f of a dollar, what is 
that per bushel ? ' 

To find the cost per- bushel, we must divide tlie price by the quantity 
(164), that is, we must divide ^ by ^. But to divide a number by a frac- 
tion, we multiply it by the denominator, and divide the product by the 

nunerator (286) ; hence, we must multiply ^ by 4, as -^zz:— (220), and 

12 12 
J^ is divided by 3, by multiplying the denominator, 5, by S, as, =z — 

(121) ; If of a dollar then is the price of one bushel. Hence, 

* 228. To divide a fracHon hy ajradion. 

Rule. — ^Multiply the numerator of the dividend by the de- 
nominator of the cuvisor for a new numerator, and the denomi- 
nator of the dividend by the numerator of the divisor, for a 
new denominator. 

Note.— In practkie, it wiH be most convenient to invert the divisor, and 
Ihen proceed as in Art. 224. 

QUESTIONS FOR PRACTICE. 



2. In 7^ how many times 
i? Ans. y. 

3. In ^ how many times 
Si^? Ans. f}*=l. 

4. A^:^ of a dollar a bush- 
el for oats, how many can I 
buy ^or -^ of a dollar ? 

Ans. ff =3 bush. 



5. If f of a yard cost f of 
a dollar, what is that a yard ? 

Ans. J^=$1.77|. 

6. If 4f of a piece of cloth 
be worth § of J of an eagle, 
what is the whole piece worth? 

Ans. Jf eag. 



329. ALTERATION IN THE TERMS OF A FRACTION 
WITpOUT ALTERING ITS VALUE. 

ANALYSIS. 

A fraction is multiplied by multiplying its numerator, and divided by 
multiplying its denominator (zl9) ; hence if we muhipljr Doth the terms of 
a fraction at the same time by any number, we both multiply and divide the 
fraction by the same number, ana therefore do not alter its value. A^ain, 
a fraction is divided by dividing its numerator, and multiplied bv dividing 
. iii' denominator (219) j hence if we divide bou the terms of a fraction at 
-t^e j^ame time by any number, we both divide and multiply the fraction by 
the same number, and therefore do not alter its value. Hence, 
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290. 7b enUu^ (he terms of 
afraction--' 

' Rule. — Multiply * both the 
terms of the fraction by the 
number which denotes how 
many times the terms are to 
be enlarged. 



331. To dimnUh Hu ienu 
of afrdcUon — 

Rule. — Divide both the 
terms of the fraction by 
a number as will divide 
without a remainder. 



in« 



QUESTIONS FOR PRACTICE. 



1. What is the expression 
for ^, in terms whic^h are 10 
times as large ? — ^for ^, the 
terms being increased 9 
times? 



1. What is the expression 
for ^, in termslO times less^ 
— for M, the terms being di^ 
mij^shed 9 times ? 



232. OF THE 






GREATEST COMMON 

NUMBERS. 

ANALYSIS. 



% 



iOF TWO 



1. If the two (enns of a fraction be 8 and 38, what is the greatest num- 
ber that will divide them both without a remainder ^ |^ 

It is evident that the greatest common divisor of ~8 
8 ) 38 ( 4 and 38, cannot exceed the smallest of them. We will 

SSI therefore see if 8, which divides itself, and gives 1 for 

— Uie quotient, will divide 38 3 if it will, it k manifestly 

6)8(1 the greatest common divisor sought. Bur dividing ^ 

6 bj^ 8, we obtain a quotient, 4, and a remiamder, 6 ; hence 

— 8 is not a common divisor. Again, it is evident, that 

2)6(3 the common divisor of 8 and 38 must also divide o, be- 
6 cause 38zi:4 times 8 phis 6^ hence a number which will 

divide 8 and 6 will also divide 8 and 38 ; weSdll there- 
fore see if 6, which divides itself, will divide 8. But dividing 8 by 6, w>e 
have a quotient 1, and reminder 2; hence 6 is not a common divisor. 
Again, for the reason abov6 stated, the common divisor of 6 and 8 must 
also divide the remainder, 2 ; and by dividing G by 2, we find that 2, which 
divides itself, divides 6 also ; 2 is therefore a divisor of 6 and 8: and it has 
been shown mat a number which will divide 6 and 8, will also divide 8 Mid 
38. Hence 2 is the common divisor of 8 and 38, and it i^vidently the 
greatest common divisor, since it is manifest from the methoa'of obtaining 
It that 2 will divide by it, and a number wiU not divide by another greater 
than itself. Therefore, ',', 

233. To find (he greatest common dimaor of two/tumbers, « * 

Rule. — ^Divide the greater number by the less, 'and the din- 
sor by the remainder, and so on, always dividing the last diviaor ^ 
by the last remainder, till nothing remaiiMi ; then will the last 
misor be tiie common divisor required. ^ 
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QUESTIONS FOR PRACTICE* 



12. What is the greatest 
tonunon divisor of 24 and 36 ? 

flK What is the greatest 

^Rnmon divisor of 612 and 

540? Ans.a6. 

4. What is the greatest 
common divisor of 1152 and 
1080? ■ Ans;72. 

^ 5. What is the greatest 



common divisor of 580, 320 
and 45 ? Ans. 5. 

NoTX.^ — ^When there are more 
than two numben, find the common 
divisor of two, then of that divisor 
and one of the others, and to on to 
the last. 

6. What is the sreatest 
common divisor of 918, 1998 
and 522 ? Ans. 18. 



234. 



RBDTOTION ^ OF FRACTIONS TO 
^ SIMPLE 



THEIR HOST 



ifl^HR 
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EXPRESSION. 



ANALYSIS. 

most simple ^eipression, or the least terms 



1. What 

The terms of a fraction are diminished, or made more simple, by di- 
vision (290). Now, if we divide -j^ so long as we can find any number 
neater than 1 which will divide them both without a remaincler, the firac- 
nbn win evideiftJ^be diminished to the least terms which are capable of e>- 
pressing it, since the two terms now contain no common factor greater than 

■Dity. Tta., i)^=Ms. *)-^=ii' 2)*I=A' •«» *)A=-fr. 
least term8.|| Or u we find the greatest common divisor of the two terms, 
48 and>1272, we mav evidently reduce the fraction to its lowest terms at 
oneei>y dividing the two terms by it. By Art. 233, we find the greatest 
common divisor to be 16, and 16)|^iij^==-^, least terms as before. Hence, 

^235. To redwe afrcu;Hon to Us least terms. 

RuLB. — Divide both the tenns of the fraction b^ the ^eatest 
common divisor, and the quotient will be the fraction in its least 
terms, 

QUESTIONS FOR PRACTICE. 

2. WhiAre the least terms 



•f ^ ? Ans. ^. 

3l What are th^ least terms 

^^HV t Ans.^. 

4. What jre the l^^ast terms 
•fii? *^ Ans.^ 



5. Reduce ^^ to its least 
terms. Ans. ^. 

6. Reduce j^ to its least 
terms. Ans. f . 

7. Reduce j^ to its least 
terms. 



f 
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236. COMMON MULTIPLES OF NUMBERS. 

1. IVhat number u a common nmltiple of 3, 4, 8 and 12 1 

SX4X8X 12=1152. Am. First, 3 times 4 are 12 ; 12 then is made vp ^ 
3 fours, or 4 threes ; it is, therefore, divisible by 3 and 4. Again, 8 times' 
12 are 96 ; then 96 is divisible by 8. and as it is made up of 8 12s, eac6 of 




by 3, 4, 8 add 12 3 it u therefore a common multiple of these numbers 
(215.Def. 9). 

237. 2. What is the least common mu]tii>Ie of 8, 4, 8 and 12 T 

Every number will evidently divide by all its factors : oiu* object then is 

to find the least number of wluch each of the numbers, 3, 4, 8 and 12 is a 

factor. IRangiQg the numbers in a line, and dividing such as are divisible 

by 4, we separate 4, 8 and 12, each into two factors, one 

4 )3, 4, 8, 12 of which. 4, is common, and the others, 1, 2 and 3 respec- 

— — tively. Now as the products of the diviser, nmltipliea by 

3 )3, 1, 2, 3 the quotients, are, severally, divisible by their respective 

I . ■ ■ dividends, the products of these pro<nict^ by the Other 

1, 1,2, 1 quotients, must also be divisible by the dividends; for 

4x3x2=^ tnese products are only the dividends a certain number of 

times repeated. The continued product then of the divi- 
sor, 4, and the quotient 1, 2,3, (4X1X2X3=24) is divisible by each of 
the dividends, 4, 8 and 12, and 24 is obviously the least number which is 
divisible by 4, 8 and 12, since 12 will not divide by 8, and no number 
greater than 12, and less than twice 12, or 24, will divide by 12. But the 
undivided number, 3, must also divide the number sought ; we therefore 
brin^ it down with the quotients, and dividing the numb^ by 3, which are 
divisible by it, we find that 3 is already a factor of 24, and vnll therefore 
divide 24. Thus, by dividing such of the given numbers as have a common 
factor by this factor, we suppress all but one of the common factors of each 
kind, and the continued product of the divisors, and the numbers in the last 
line, which include the quotients and undivided numbers, will contain the 
factors of all the given numbers, and may therefore be divided by each <^ 
them without a remainder ; and since the same number is never taken mOi^ 
than once as a factor, the product is evidently the least number that can be 
so divided. Hence, 

23Q. To find the hast common multiple of ttoo or more ntem- 
here, 

Ruxi;E.-^Arrange the given numbers in a line, and divide )>x 
any number that will divide two or more of them without a re- 
mainder, setting the quotients and undivided numbers in a line 
below. Divide the second, line as before, and so on till there 
are no two numbers remaining, which can be exactly divided 
by any number greater than unity ; then will the continued pro« 
duct of the several divisors, and numbers in the lower line ba 
the multiple required. 
9 
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239, 24». 



dUESTIONS FOR PRACTICE. 



S. What is the least com- 
mon multiple of 3, 5, 8 and 
10? 

5)3, 5, 8, 10 



2)3,1,8, 2 



3,1, 4 1 
and 5X^X3X4=120 Ans. 



3. What is the least nam« 
ber which may be divided, bj 
6, 10, 16 and 20, without a re- 
mainder ? Ans. 240. 

4 What is the least com- 
mon multiple of 7, 11 and 13? 

Ans. 1001. 



239. FRACTIONS RJBD17CED TO A COMMON DENOMI-* 

* NATOR. 

NALYSIS^ 

1. Reduce j. of a dollar and f of a dollar to a common 

denominator. 

If eaxh term of J, the first fraction, be multiplied by 5, the denominator 
of the second, the J becom^ -j^, and if each term of 2, the second, be 
multiptied by 2, the denominator of the first, f becomes J^ ; then, instead 

of <| and f , we have the two equivalent fractions, -f^ and -^ (230), 
which have 10 for a common denominator. 

2. Reduce ^ J and f to a common denominator. 

Multiplying the terms of | by 24, the product of 4 and 6, the denomi- 
nators of the other two fractions, } becomes ^ ; again, multiply the terms 
of I by 18, the product of 3 and 6, the denommotors of the first and third 
fiiictiei]^;^} becomes ^ ; and lastly, multiplying the terms of ^ by 12, the 
product^ 3 and 4, the denominators of the first and second, f becomes 
^ ; then instead of the firactions (, { and ^, we have the three equivalent 
fractions, •^^ M and •^, which have 12 fi>r a common denominator. 
From a carefiil examination of Uie above, the reason of the following mW 
will be manifest. 

240. 7b reduce Jractions of different denonUnahrs to e^tvcH 
lent JracHons having a common denotninator. 

Rule. — ^Multiply all the denominators together for the com- 
mon denominator, and each numerator by all the denominators 
except its own for the new numerators. 
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EXA3IPLES. 

5. Chaiifire j, f and ^ to 
fractioDB having a commoa 



3. Reduce f and { to a 
common denominator. 

2x4=8 new no. for } 
3x3=9 « « f 
3x4=12 com. denom. 
then JJf and ^ Ana. 

4. Reduce ^ f and { to 
a common denominator. 

Ana. HjH^^H* 



denominator. 

An»- iff Hf *^d Hf 
6. Express | and f of a 

dollar in parts of a dollar of 

the aame magnitude. 

Ans. ^ and }^. 



241. TO BEDUCE FRACTIONS TO THEIR LEAST COM- 
MON DENOMINATOR. 

ANALYSIS. 

1. Reduce ^ f* ft and |^ to their least common denomi* 
nator. ; 

The common denominator found by the foregoing role is a common 
multiple of the denominators of the given fractions, but not always the least 
common multiple, and consequently not always the least common denomi- 
nator. The least common multiple of the denominators, 3, 4, 8 and 12 is 
24 (238); which may be divided into thirds, fourths, eigntns and twelfths $ 
for the new numerators we must therefore take such parts of 24 as are de- 
noted by the given fraotioBS ; and this is dene by dividing 24 by each of the . 

denominators {^zdi, -^cdS, -^=:3, and ^zzfl), and muUiplymg the 
quotients by the respective numerators, (8x1=^; 6X3=18, 3xdcz:15. and 
2xU=:J22)i, and the new numerators (8, 18, 15 and 22) written over 24, the 

common denominator, give ^, ^^ -^ and #£ for the new fractions, 
having the least possible common denommator. Hence, 

342. . To reduce Jraetiont qf d^ereni denmnkiatora'lo equW' 
aUnJt frcLcUfms honing the Ucui common denominators. 

Rule. — ^Reduce the several fractions to their least terms 
f235). Find the least common multiple of all the denominators 
for a common denominator. Divide the common denominator 
bj the denominators of the several fractions, and multiply the 
quotients by the respective numerators, and the products will 
be the new numerators required. 
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mshOAM. rxAcnoNS. 



34$^-M. 



QUESTIONS FOR PRACTICE. 



3« What is the least cdm- 
BK>n d^iioiiiinaitor of ^ f Asd 

2)2,3,4 



1,3,2 
Then 2x3x2=1:12^ least 
common denominator. 
And 
12-f.2=r6 and 6x1=6 
12)(3=4 4x2: 
12)(4=3 3x3: 
Then A' A' T^ Ana, 




a What is the least com. 
mon denominaior of ^ ^ and 
i? An8.f,|,i. 

4. What is the least com- 
mon denominator of ^ and 
W ^ An8.||,|i. 

5. Express ^ and | of a 
dollar in the least possible 
similar parts of a dollar. 

Ans. $|- and |^. 

6. Reduce ^, -^ and f to 
the least common denomina- 

Itor. Ans.ff|,^,-^^L. 



243. REDUCTION OF FRACTIONS. (52) 

ANALYSIS. 



1. What part of a shilling 
Isjjf of a pound? 

Founds are reduced to shillings by 
multiplying them by 20 (138), and 
^X20=ft (220), and f Jczf 
(23§). «V- of a {Nnmd, then, is | 
of a shulu^. 

DESCENDING. 

244. To change fractions of 
a higher into tiiose of A loioer 
denominatUm. 

Rule. — ^Reduce the numer- 
ator to the lower denomina- 
tion by Art 199, and write it 
over thd given denominator. 



1. What pan of a pound is 
^ of a shilling ? 

To change sbOIings to pounds, di-* 
vide them by 20 (138). 20)|(=: 

T^(221),and 34^=2^ (236). | 



of a shining is, then, ^^ of a pound. 

ASCENDING. 
245. 7\} change fikcOons of 
a lower into those of a higher 
cknomination. 

Rule.— Multiply the denom- 
inator by the number which 
is required to make one of the 
next higher denomination, and 
80 on (140) ; and write the last 
product under the given, nu- 
merator. 



QUESTIONS FOR PRACTICE. 



2. What part of a pound is 

^|tr of a cwt ? 

3X4X28_ _336_6 . 

392 ~'392""7 



2. What part of a cwt is 

^ of a pound ? 

6 _6_3 . ^ 

'^ 7X28X4"^84""392 ' 



916— S46. 
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3. Reduce -jig- of a pound 
to the fraction of a penny. 

4. What part of a pound is 

4 of a guinea? 

4-28 112 4 .^^ 

5. What part of a rod is 
^J^ of a mile ? 

6. What part of a niiinute 
is y|g y of an hour ? 

7.' What part of a pwt. is 
•riWlb-Troy? 



3. Reduce ^d. to the frac- 
tion of a pound. 

4. What part of a guinea 
Ib ^ of a pound ? 

*of^-5^-iAns. 

* 

5. What part of a mile is 
2 rods? 

6. What part of an hour ia 
}|g2 of a minute ? 

7. What part of a pound is 
J of a pwt ? 



246. 7h reduce fraetuma to integers of a lower dienomnaftoft, 
and the reverse, 

ANALYSIS. 



1. Reduce f of a pound to 

shillings and pence. 

£|X20t=^. and S^j=n^.', 

but |s.Xl2=4yid., and iyW.=fid. 
Then JulzzHs. 6d. Hence, 

247. To reduce fractions to 
integers of a lower denomna- 
lion. 

Rule.— 4leduce the numer- 
ator to the^^xt lower denom- 
ination, an^aivide hy the de- 
nominator; if there be a 're- 
mainder, reduce it still lower, 
and divide as before ; the sev- 
eral quotients will be the an- 
swef. 



1. Reduce 78. 6d. to the 
fraction of a pound. 

78. 6d.=50d. £l=fl08.=S40d. j 
then 78. 6d4=£^y\y=£}. Hence, 



248. 7\> reduce iriicgers to 
fractions qfa higher denomna" 
tion, 

RviiB. — Reduce the given 
number to the lowest denomi- 
nation mentioned for a numer' 
ator, and a unit of the higher 
denomination to the same for 
a denominator of the fraction 
required. 



QUESTIONS FOR PRACTICE. 



'2. In ^ of a day, how many 
llours? 

3. In j of an hour, how 
many minutes and seconds ? 

4. In J of a mile, how many 
io4s? 

5. In Jjf of an acre, how 
■May' roods and rods ? 

9* 



2. What part of a day are 
8 hours ? 

3. What part of an how 
are 6m. 40s. ? 

4. What part of a mile are 
120 rods? 

5. What part of an ncn. 
are 1 rood and 30 rods ? 
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249. i/U>DinON OF FRACTIONS. 

ANALYSId. 
h What is the sum 6f f tif a dollar and 4 of a dollar? 

As boUi the fractions «ra 9tos of the same uknt, toe awgnitade of the 
pans U the same in beth^-^ number of parts, 3 and 4> raaj therefore be 
adcjed a^ whole numbers, and their sum, 7, written over 9, thus, ^, es- 
j^dSM the sihn of two gilren fhiMioni. ' 

3. What is the sum of } of a jrard and f of a yard ? 

Xs the parts denoted by the given fractions are Sot similar, we cannot 
add them by adding their numctraton, 3 and 2, because the answer would 

be hetther ^ nor |-; but if We reduce them to a commofi tiemominator, { 

becomes ^, and |^, J^ ^M)). Now each fraction denotes parts of the 
same unit, which are of tke same masnitnde, namely, 24th8 ; their numera- 
UKSy 8 and 9, may thek<elbre be ad<ted; and then- sura, 17, being written 
3ver 24r we have ^ of a yard for the sum of J and | of a yard. 

250. To add JretctUmal qHarUiHes, 

R(rLE.-^Pi^|>are Hxem, when necessary, by changing com<<> 
{Ktoiid tection^ to sing^le ones (224), mixed numbers to impzop- 
er fractions (218), fractions of different integers to those of the 
same (247,248), and the whole to a conunon denominator (240) ; 
and then the sum of the numerators written over the common 
denominator, will be t&e sum of the fractions required. 



QUESTIONS FOR PRACTICE. 

3. What is the sum of ^ 
ixid ^ of a dollar ? 

4. What is the sum of ^ 
«ad ^ of a ewt ? 

Ans. ^. 

5. What is the sum of j 
of a week and ^ of a day ? 

H 14h. Ans. 



6. What is tWsum of f 
mile, f of a yardfpind J of a 
foot? 

Ans. 660yds. 2fl. 9in, 

7. What is the sum of ^ 
of^fof J»«J»d7^? 

Ans. 13|^. 

8. What is the sum of ^ 
^andf? Ans. 3^ 



SllyStt. 
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S51. SXJBTRACTION OF FRACTIONS. 

ANALYSIS. 
1. What is the difference between ^ of a dc^ar and ^ 
of a dollar ? 

-ff^ evidently ezprsMes t tenths knoM than 8 tenths ; -fij then is tfa^ 
difference. 

^ What is the difference between f of a yard and { of a 
ytufd? 

Here we eannot subtract ^ from -(^ for the same reason that we coold 
not add them (48). We therefore reduce them to a c<mim<m denominator, 
[fry Jjf)f and then the difference of the numerators (9-*-8i=l), written over 
24, the common denominator, gives -JL for the difference of the fractions. 

Rule. Prepare the fractions as for addition (S0O), and then the differ- 
ence of the numerators written over die common denominator will be the 
d|ffel^nce of the fractions required. 

QUESTIONS FOR PRACTICE. 



3. What is the difference 
between ^ and j- ? 

4. From ^ take J^. 

Ans. ^. 

5. From } take f of f . 

Ans. ^. 



a From 96^ take 14^ 
Ans. 81^ 

7. From ^ take f . 

Ans-m. 

8. From 7- weeks take d^ 
days. 

Ans. 5w. 4d. Th. 12m. 



252. RULE OF THREE IN VULGAR FRAC- 
, TIONS. 

Rvht. — ^Prepare the fractions by reduction, if necessairy, and 
state the question by the general rule (198) ; invert the first 
term, and then multiply all Sic numerators tc^ether for a new 
numerator, and all the denominators togelJier ror a new denomi^* 
vAtJbT ; the new numerator, written oTcr the new denominator, 
will be the answer re<piired. 

QUESTIONS FOR PRACTICE. 



1. If fOB. cost £{, what 

will loz. oostP 
ox. v£ oz. 

I : J : : ^ Then, 
3. How cmdi abaflooB that 



is |yd. wide« will line 13^ 
yara^ of cloth that is 2^ yds, 
wide ? 

I3j=^and%=j 

i}|A=44yds. 6in. Ans. 
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252. 



a If f gallon cost £f, what 
will |. tun cost ? 
I of ^ of i of i=ff^ tun. 

4. If my horse and chaise 
be worth $175, and the value 
of my horse be ^ that of my 
chaise, what is the value of 
each? 

^ : jp : : I : $105 horse. 

^ : j^Jl : : I : $70 chaise. 



5. A lends B $48 for f of 
a year; how much must B 
lend A 1^ of a year to bal- 
ance the mvor ? 

Ans. $86.40. ' 

6. A person owning f of a 
farm, sells J of his share for 
£171 ; what is the whole 
farm worth ? Ans. £380. 



MISCEIiliANEOVS. 



For niiscellaneoos exercises, let 
the pupil review Section IV. Part I. 
and aiso the following articles: 51, 
62; 55; 56; 57, SS^-vadSG. 

1. In an orchard j. the trees 
bear apples, j- peaches, ^ 
plums, 90 pears, 15 cherries, 
and 5 quinces; 'whi^t is the 
whole number of trees ? 

^ ; then 50=^ and 4j=50 
X 1^=600, Ans. 

2. One half, ^ of a school, 
and 10 8ch(dars, make up the 
school : how many scholars 
are there ? Ans. 60. 

8. There is an army, to 
which if you add j., ^ and j- 
itself, and take away 5000, 
the sum total will be 10000 ; 
what is the number of the 
whole army ? 

Ans. 50400 men. 

4* Triple, the half, and the 
fourth of a certain number 
ire equal to 104 ; what is that 
number ? 

Ant. 27^ 



5. Two thirds and f of a 
person^s money amounted to 
$760 ; how much had he ? 

Ans. $600. 

6. A man spent ^ of his 
life in England, ^ in Scotland, 
and the remaining 20 years, in 
the United States: to what 
age did he arrive ? 

Ans. 48 years. 

7. A pole is f in the mud, 
f in the water, and 12 feet 
out of the water ; what is its 
length ? Ans. 70 feet. 

8. There is a fish whose 
head is 1 foot lon^, his tail 
as long as hiff head and half 
the length of his body, and 
his body as ]ong as his head 
and tail both ; what is the 
length of the fish ? 

Ans. 8 feet 

9. What number is Hhat 
whose 6th part exceeds its 
8th part by SO? Ans. 480. 
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K). Wh&t smn of money 
is that ^086 dd part, 4th part 
imd 5th part are $94 ? 

Aim. $120. 

11. If to my ago there added be 
One half, one 3d, and 3 times three. 
Six score and ten their sum will be ; 
What is my age ? pray show it me. 

Ans. 66 years. 

12. Seven eighths of a cer- 
tftili number exceeds four 
fiftiis, by 6; what is that 
number ? 

13. What number is that 
from which if you take ^ of |, 
and to the remainder add ^ 
of 2\y, the sum will be 10 ? 

Ans. lO^V 

14. A father gave ^ of his 
estate to one of his sons, and 
^ of the residue to another, 
and the surplus to his relict 
for life ; the difference in the 



•on'0 legacies £257 3b. 4d.: 
what was the widowed shai^ ^ 
Ans. £635 lOf f d. 

15. A man died, leaving 
his wife in expectation of an 
heir, and in his will ordered, 
that if it were a son, J of the 
estate should be his, and the 
remainder the mother's; but 
if a daughter, the mother 
should have ^ and the daugh- 
ter ^; but it happened that 
she had both, a son and a 
daughter, in consequence of 
which the mother's share was 
$2000 less than it would have 
been if there had been only a 
daughter; what would have 
been the mother's portion, had 
there been .only a son ? 

Ans. $1750. 



KETIEW. 



1. What are fractions ? Of how 
many kinds are fractions f In what 
do they differ ? 

$. How is a Vulgar fraction ex- 
pressed 7 What is denoted by the 
denominator (22) 7 By the numera- 
tor? 

3. What is a decimal fraction? 
How is it expressed 1 How is it 
read ? How may it be pit into the 
form of a vulgar fraction 7 

4. What is a proper fractioti ? — 
aft improper fraction? What are 
the tehns of a fraction ? What is a 
compound fractMu^-?— a mixed num- 
ber 7 -^ 

6, What 18 meant by a common 
divisor of two numbers?— 4>y the 
^{[reatesi commou divisor? 



6. When are fractions said to have 
a common denominator 7 

7. What is the common mnldplo 
of two or more numbers 7-^-4he least 
common multiple ?-—'a prime Dum*' 
ber ? — the aliquot parts of a num'o 
bo* ?— a- perfect number? Explain. 

8. What is denoted by a vulgar 
fraction (129) ? How is an improp- 
er fraction changed to a whole or 
mixed number (216)?-^ whole or 
miied number to ao hnproper ittut^ 
tion 7 

9. How is a fraction multiplied hf 
a whole number (219) 7-M)ivided 1^ 
a whole number ? 

110. How would yon muki^r 9 
whole number by a fraction {W) I 
—a fraction by a fraotion 7 
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11. Ra<r «auU von divide ■ 

wttohi DDinbcr bvB JHcliod (fSA)? 
-•Inctioiibva&Mtioal 

BiiUhtbeml 

13. How would yoa bid lb* >nat. 
Ml eammon diviMB' oriwomnnbwi 1 
HowrMluM ifrtnioBloiU lOWMt 


14. How would )«a liDd • com- 
moD multipla of Iwo mimbm {t36) I 
-(hal<iul«>mnoDniIUplel 

15. How m frMiionibraught lo 



I (SU^-bl 



(939)1— W 
— -rl 

UgfaM 



lo > higher T — into integen oT b 

IT. Is u* prepantloa DBcsmnr 
uid ftactKHM (349|f— 



*ra tbey uidtnl I 
•ubtntdioo of Itairtkuii per* 
How dw rate of IhTM } 



BiXrriON Tin. 
POWERS AND ROOTS. 

Q. Knbolitt(oti. 



S89. Let A repraeent aline Sfeellonr; if tfaii length 
_ J loultiplwd by iueif, Ibe product (3X9=), 9 feeti ii w 



b« loultil 
Hoace, if 



1 by iueir, Ibe product (3X3^, 9 feet, 

D _.!.!.(. «3fi»tonevorr»Kie. 

ilti[Ji<sd by luelf, it ii 

— ' -^ m fMtor, 

_. , . . the lina 

which DiBkef the ndei of the Kjusre if called Ibe jb'fl pan. 
eri Ibe root of the uuere, or tU tfuorc tbM. Thiu, iba 
■qiun root or B=9, it A=3. 

&S4. Af^D, if (be iqiiere, B, be muhipUed bj 
ill root, A, Ibe ptDdaei (9x3=)i ^ feel, ii the 
volume, or conlenl, of UIB cube, ACE, which 
meontru J feet on eniy lide. Hence, if s line or 
■ aumber be multiplied twice into iUflll) il it uid lo 
be cabti.iat becuue il ii employed 3 limai u a 
fecloc(3x«X*=*'),ii il Mid to be railed lo the 




flAS. Aran, if Ibe cube, D, be nulliplled bj 

lu root, A, -UM product (tTx3=), 81 feel, ii tbe /l~ — 

conlenl of « p*nllelo[npedan, A C £, wkite | I q 
length il 9 feel, end olbar dimennoni. 3 feel each 

w»j, equal lo 3 cubei, ACE, pieced end loead. M-^ 

K«ice, if a given number be multiplied 3 tincf '' / 
Into iueir, or employed four timei ee B fecWr 
PX3X3x3=St ), it 11 niied lo ibe/buth pmur, of Mftuipatt, of wUch I 
fivan sumbac ii called ibe/«>irtA root. 
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%M* AgBin, if the biqaadrate, D, be mnltiplied^T iti root, A, the pro* 
duct, (8lX^) ^^^t ^ ^ content of a plank, equal to 9 cubes, ACE, 
laid down in a square form, ^nd called the turtelid, otj^ power, of wfaicB 
A is the.^ roof. 

S67* Again, if the sunoKd, or fifth power, be multiplied by its root. A, 
tfaeproduct (243X9=)) "729, is the content of a cube equal to 87 cnbiss, A 
C £^ and is called a tquared cube, or sixth power, of which A is the tvctk 
root, 

868. From what precedes, it appears that the form of a root, or firt^ 
Dower, is a line, the second power, a tquare, the third power, a cube, the 
murth pdwer, a parallelopqfeaon, the fifm power, a plank, or square solid, 
and the sixth power, a cube, and proceeding to the higher powers, it will be 
seen that the forms of the 3d, 4th and 5th powers are conUnually repeated ; 
that is, the 3d, 6th, 9th, &c. powers will be cubes, the 4th, 7th, 10th, &c. 
parallelopipedons. and the 6th, 8th, Uth, &c. planks. The raising of power 
of numbers is called 

INVOLUTION. 

259. The number which denotes the power to which another 
is to be raised, is called the indexy or exponent of the power. 
To denote; the second power of 3, we should write 3', to de- 
note the 3d power of 5, we should write 5', and others in like 
manner, and to raise the number to the power required, multi- 
ply it into itself continually as many times, less one, as are de- 
noted by the index of the power, thus : ^ 

2=rS =3, first power of 3, the root 

82=3X3 =9, second power, or square of 3. 

83z=3x3X3 =27, third power, or cube of a 
3«=3X3X3X3=81» fourth power, or biquadrate of a 



QUESTIONS FOR PRACTICE. 



1. What is the fifth power 
of 6? 

6 
6 

36 2d power. 
6 

216 3d power. 
6 

12d6 4th power. 
6 

Ana. 7776 5th power. 



2. What is 
power of 45? 



the second 
As. 2025. 



3. What is the square of 
0^ feet (121)? 

Ans. 0.0625 ft. 

4. • What is the square of 
} inch ? Ans. | in. 

5. What is the cube of 
1^ or 1.5? 

Ans. ^'=31, or 3.375. 

a How much is 4« ? 62 ? 
8»? 7B? 114? lO^o? 



SOIX The powera of the nine dig&i, from Q 
inclusive, are exhibited in the following 



I fint to dffi nitli 
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g. Sbolutton. 

ANALYSIS. 

861. The mcltod of aspenaning, or BMracting Ihe root* rf numbCTi, 
or powera, ia called Etiitiutifm, The root of ankimber, or pcwer, is a num- 
ber, which, muliiplied by iise'f coniinuBlly, n rerioin numlMr of limes, will 
piodace thai pnwer, sod is nnnied from tlie denominBtion of the power, as 
Ihs square IDOI, cube lool, or 2d roni, 3d root, &c. Thus 3T is the cube or 
3d power of 3, uid hence 3 is called the cube, or 3d, root of ST. 

S62. The square root of a quantity ms; be denoted bj thia 
character r^ called the radical »ign, placed before it, and the 
othei roots by the same ai^n, with the index of the root placed 
over it, or b; Pactional indices placed 'on the right hand. 

ThuB, .^^^i "' 9 I deuotoa the aqoare root of 9, \/27' •>'' 
27*, denotes the cube root of 27, and i\^G, or 16*, denotes 
the 4th root of 16. The latter method of denoting roots im 
preienble, inasmuch as by it we are able to denote roots and 
powers at the same time. Thus, 8 aignifiea that 8 is raised to 
the second power, and the cube root of that power extracted, 
or that the cube root of 6 is extracted, and this root raised to 
the second power ; that is, the numerator of the index denotes 
the power, and the daiotninator the root of the number over 
wbid) it stands. 

■be root! of bul verjr 

.. ... CB41, boBWiar, b; Iha 

■iiffideally near for all prac- 

he My e^rened by llgurei ai« 



X«S, Allbough BTOTy aambw- must \aye a root, 
few DUmben can oe fiilly expiesaed by figurei. We 
help of decimal* «>pronmale the roots ofall auffideii 
lici| pwpoaM. fcffli rooW 
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employed as factors; the cube of 1 is (1x1X1=) 1, tWo figures less than 
the number employed as factors, and so on. The least root consisUng of 
two figures m 10, whose square is (lOX 10=) 100, which has one figure 
less than the number of figures in the factors, and whose cube is (lOXlOX 
lOzz) 1000, two figures less than the number in the factors ', and the same 
may be shown of the least roots consisting of A, 4, &.c. figures. Again, the 
greatest root consisting of only one fi^re, is 9, whose square is (9x9=) 81, 
which has iust the number of figures m the factors, and whose cube is (9X9 
X9=:) 729, just equal to the number of figures in the factors; and the 
greatest root consisting of two figures, is 99, whose square is (99X99=zj 
§801, &c., and the same may be shown of the greatest roots consisting ot 
3. 4, &c. figures. Hence it appears that the number of figures vn, the con" 
tmued proSact of any rmmher of fuictors cannot exceed the number of figure* 
m those factors ; nor fall short of the number of figures in the factors by 
the nunwer of factors, wanting one. From this, it is clear that a square 
number, or the second power, can have but twice as many figures as' its 
root, and only one less than twice as man^r ; and that ttie tnird po^er' can 
. have only three times as many figures as its root, and only two less than 
three times as many, and so ou for the higher powers. Therefore, 

265. To discover the number qf figtarea of which arty root 
will consisU 

Rule. — Beginning at the right hand, distinguish the given 
number into portions, or periods, by dots, each portion consist- 
ing of as many figures as are denoted by the index of the root; 
by the number of dots will be shown the number of figures of 
which the root will consist. 



EXAMPLES. 

1. flow many figures in the 
square, cube, and biquadrate 
root of 348753421 ? 



348753421 square root 5. 
348753421 cube root d. 
S 4 87 5 24 2 i biquadrate 3. 



2. How many figures in the 
square and cube root of 68101 
2.1416? 



681012.1416square5. 
68ioi2.14i6o6 cube4 

In distingiushing decimals, begin 
at tho separatrix and proceed to- 
wards the right hand, ana if the-lest 
period it incomplete, complete it by 
weimg the ^uisite number of 
ciphers. 



EXTRACTION OF THE SQUARE ROOT. 



ANALYSIS. 



S66* To ex&aet the wjaaire root of a given number is to find a mini* 
l^r. which, multiplied by itself, wiU produce the given number, or It is ^ 
iod the length or the side of a sqttare oif which the given ittunber expresses 
the area. 1Q 



/ 



/ 
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EVOLUTION. 



2)DO* 



23 
23 

9 square of onits. 
60 ) twice the product of 
60 > the tens b v units. 
400 square of the tens. 

529 square of 23. 



[20 




1. If 529 feet of boards be laid down in a square fbmi. what will be the 
length of the sides of the square ? or^ in other words, what is the square 
root of 529 ? 

From what was shown (264), we know the root must consist of two fig- 
uresy in as much as 529 consists of two periods. Now to understand the 
method of ascertaining these two figures, it may be well to consider how 
the square of a root consis t ing of two figures is formed. For this pur- 
pose we will take the number 23, and 
square it. By this operation, it appears 
that the square of a number consisting 
of tens and units is made up of the 
square of tho units, plus twice the pro- 
duct of the tens, by the units, plus the 
square of the tens. See this exhibited 
in figure F. As lOx lOzzlOO, the square 
of the tens can never make a part of the 
two right hand figures of the whole 
square. Hence the square of the tens 
is always contained in the second peri- 
od, or in the 6 of the present example. 
The greatest square m 6 is 4, and its 
root 2; hence, we conclude, that the 
tens in the root are 2=20, and 20x20z= 
400. But as the squan^ of the tens can 
never contain significant figures below hun<!|reds, we need only write the 
square of the figure denotmg tens under the second period. From what 
precedes it appears that 400 of the 529 feet Of boards are now disposed of 

in a square ylbrm, E measuring 20 feet on each 
side, and that 129 feet are to be added to this 
square in such manner as not to alter its form ; 
and in ord^r to do this, the additions must be 
made upon two sides of the square, Eiz:204- 
20=40 feet. Now if 129, the number of feet to 
^ be added, be divided by 40, the length of the 
Z additions, or, dropping the cipher ajid 9, if 12 be 
^ divided by 4, the Quotient will be the width of 
the additions ; ana as 4 in 12 is had 3 times, 
we conclude the addition will be 3 feet wide, 
and 40X3=120 feet, the quantity added upon 
the two sides. But since these additions are 
no longer than the sides of the square, E, there must be a deficiency at 

the comer, as exhibited in F, whose sides 
are equal tp the width of the additions, 
or 3 feet, and 3X3=9 feet, required to 
fiU out the corner, so as to complete tlie 
square. The whole operation may bo 
arranged as on the next page, where it 
will be seen, that we first find the root 
of the greatest square in the left hand 
period, place it in tlie form of a quotient, 
subtract the square from the penod and 
to the remainder brin^ down the next 
f>eriod. which we divide, omitting the 
right nand figure, by double the root, 
and fdace the quotient for the second 
23 ft figure of the root ', and the square of this 



20ft 




20 ft. 



dft. 




fBl, 
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431129 
129 

23X2313529 proof. 



529 [ S3 figure being necessaiy to preserve the 

4 form of the square, bv filling the comer, 

we place it at the right of the divisor, in 
place of the cipher, which is always un- 
derstood there, and then multiply the 
whole divisor by the last figure of the 
root. As we may concdve every root 
to be made up of tens and units, the 

above reasoning may be applied to any number whatever, and may be 

given iu the following general 

RULE. 

267. Distdnguish the given numbers into periods; find the 
root of the greatest square number in the left hand period, and 
place the root in the manner of a quotient in division, and this 
will be the highest figure in the root required. Subtract the 
square of the root already found firom the lefl hand period, and 
to the remainder bring down the next period for a dividend. 
Double the root already found for a divisor ; seek how %any 
times the divisor is contained in the dividend (excepting the 
right hand figure), and place the result for the next figure in 
the root, and also oii the right of the divisor. Multiply||^e 
divisor by the figure in the root last found ; subtract the pro- 
duct from the dividend, and to the remainder bring down the 
next period for a new dividend. Double the root now found for 
a divisor, and proceed, as before, to find the next figure of the root, 
and so on, till all the periods are brought down. 

QUESTIONS FOR PRACTICE. 



1. What is the square foot 
of 529? 

2. What is the square root 
of 2? Ans. 1.4142-f-. 

The decimals are fottndl>y an- 
nexing pairs of ciphers continually 
to the remainder for a new dividend. 
In this way a surd root may be obr 
tained to any assigned degree of 
exactness. 

3. What is the square root 
of 182.25 ? Ans. ia5. 

4. What is the square root 
of .0003272481 ? 

Ans. .01809, 

Hence the root of a decimal is 
greater than its powers. 

5. What is the square root 
ef 5499025.^ Ans. 234^ 



6. What is the square root 

Ans. .64549+. 

Reduce -f^^^ decimal and 
then extract the root (130). 

7. What is the square root 
\U.? Ans. A. 



off^? 



Ans. ^ 



8. What is the square root 
of^? Ans.^ 

9. An army of 567009 men 
are drawn up in a solid body, 
in form of a square; what is 
the number of men in rank 
and file ? Ans. 753. 

10. What IB the. length of 



11^ 



^i^owTwir. 



.^ mia of 9. squafc, w^oh 
^all oontain an aore, or 160 
Fods F Ans. ^2.649-|- rqdi^. 

11. The vea of a circle is 
234.09 rods ; what is the \ei\^ 
of the side of ^ square of 
equal area ? 

Ans. 15.3 rods. 

12. The area of a triangle 
JLS 44944 feet; what is the 
Jengtb of the side of an equaji 
square ? Aps. ^13 feet* 

13. The diameter of a cirele 
is 12 iaohes; what is the di- 



ameter of a eirde 4 times as 
large ? Ans. 24. 

Circles are to one another as the 
squares of their diameter ; therefore 
square the eiven diameters, multiply 
or divide it by the ^ven proportion, 
as the required diameters is to be 
greats* or less than the given diam- 
eter, and the square root of the pro- 
duct, or (]uotient, will be the diam- 
eter required ? 

14. The diameter of a circle 
is 121 feet ; what is the diarn* 
eter of a circle une half as 
large ? Ans. 85.5-)- feet 



$268. Himng tufd neh» qf angiU an^ed triangle ^ven to find 
(he other side, 

RujjE.— Square the two given sides, and if they are the two 
fficA which include the right angle, that is, the two shortest 
sides, add them together, and the square root of the sum will 
be XJAe length of the longest side ; if not, the two shortest ; sub-? 
tract the square of the less frpm that of the ffreater, and the 
square root of the remainder win be the length of the side re-* 
quired. (iSiee demonstraivm, Pari L Art, 68.) 

QUESTIONS FOR PRACTICE. 



1. In the right angled tri- 
angle, A B C, the side A C is 
36- inohes, and the side B C, 
87 inch€;s ; whi^t \» th^ loAgth 
of the side AB? 




A C2z=36X3fc:1296 
B C2=5i7x27= 729 

A B2= 9025 

A, B=^2Q25qp45iivAo% 



If A B be 45 inches, and 
A C 36 inches, what is the 
length of B G ? 

A B2x=45x45=2025 
A C2=36X36=129€( 



B 02= 729 

B C=2V72fc27 in. Ans. 

If A B=45, B C=527in., 

what is the length of A C ? 
AB2=:452, BC2=272, A 

Ca and A C;=V1^^9&=:9®iv 
Ans. 



99,270. 
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3. Suppose ft man tnyel east 
40 miles (from A to C), and 
then turn and travel north dO 
miles (from C to B) ; how ftur 
is he from the place (A) where 
he started ? Ans. 50 miles. 

3. A ladder 48 feet long 
will just reach from the oppo- 
site side of a ditch, known to 
be 35 feet wide, to the top of 
a fort; what is the height of 
the fort ? Ans. 32.84- feet 

4. A ladder 40 feet long, 
with the foot planted in the 
same place, will just reach a 
window on one side of the 
street 33 feet from the ground. 



and one on the mher side of 
the street, 21 feet from the 
ground f what is the width of 
die street? 

Abs. 56.64-f- feet 

5. A line 81 feet long, will 
exactly reach fh>m the top of 
a fort, on the opposite bank of 
a river, known to be 69 feet 
broad ; the height of the waJI 
is required. 

Ans. 42.42 6 feet 

6. Two ships sail from the 
same port, one ffoes due east 
150 miles, the outer due north 
252 miles; how far are they 
asunder ? Ans. 293.26 miles. 



269. To find a mean proportionai between ttoo numben* 

Rule. — Multiply the two given numbers together, and the 
square root of the product will be the mean proportional 
sought 

QUESTIONS FOR PRACTICE. 



1. What is the mean propor^ 
tional between 4 and 36 ? 

36X4=i44 and a/1U=:z12 
VVns. 

Then 4 : 12 ; : 12 : 3a 



2. What is the mean pro* 
portions] between 49 and 64 ? 

Ans. 56. 

3. What is the mean pro- 
portional between 16 aLd 64? 

Ans.32. 



EXTRACTION OF THE CUBE ROOT. 

ANALYSIS. 

-870. To extract the cube root of a nren number, is to find a nun^>er 
vw))icl;i, multiplied by its square, ^11 produce the given number, or it is to 
find toe length of the side of a cube of ^ch the ^ven numbor ezprewes 
'the content. 

i. I have 12167 solid feet of stone, winch' I wish to lay up in a cubical 
pile ; what will be the length of the sides f or, in other words, what is the 
cube root of 12167 ? 

Bjr distinguishing 12167 'into periods, we find the root will consist of 

Iwo' figtffes (265). Since the cube of teas (264) can contain bo significant 

llgmes less than thousandsMhe cube of the tens in the root must be found 

4n Ihe left hand period. The greatest cube in 12 is 8, whose root is t, 

10* 



114 xt(».t7tiioh; m^ 

' U1OT(23 root biu the inOoe of 8.i»8000, ud the 

2»=3X2x9b£8 £ ia 20, that is, 8000 feet of tlia 

■ ■ stone wul' make a pile measurinr 20 

S*Xd00^2X9thrl260)4167 feet oa each side, and (121^— 

GOOOcJ; 4d6T feet remain to be add- 

1200x9tiwS600 od to this pile in such a mann^ as 

60x3x3=^ 640 to conlinue it in the form of a cobe. 

3X3x3rr 27 Now it is obvious that the addition 

■ ■ ^1 must be made upon 3 sides; and 

4167. each side being W feet square, the 

surface upon which the additions 
must be made will be (20X20X3=2X2X300=) 1200 feet, but when these 
additions are made, there will evidently be three deficiencies along the lines 
where these additions come together, 20 feet long, or (20x3=2x30=) 60 
feet, which must be ^led in order to continue the pile in a cubic foniK 
Thus the points upon which the additions are to be made, are (12004-60=:) 
1260 feet and 4167 feet, the quantity to be added divided b^ 1260, the quotient 
is (4167-^1260=) 3, which is the thickness of the additions, or the oUier 
figure of the root. Now if we multiply the surface of the three sides by 
the thickness of the additions, the product (1200x3=), 3600 feet, is the 
quantity of stone required for Uiose additions. Thai to find how much it 
takes to fill the deficiencies along the line where these additions come to- 
gether, since the thickness of the fuldition^ upon the sides is 3 feet, the 
additions here will be 3 feet square, wid €0 feet long, and tfae quantity of 
stone added will be (60X3X3=) M feet But after these additions there 
will be a deficiency of a cubical form, at the- comer, between the ends of 
the last mentioned additions, the three dimensions of which will be Just 
equal to the thickness of the other additions, or 3 feet, and cubing 3 feet we 
find (3X3X3=:) 27 feet of stone required to fiU this comer, and the pile is 
now in a cubic form, measuring z3 feet <m every side, and adding the 
quantities of the additi<His upon the sides, the edges, and at the comer 
together, we find them to amount to (3600-^5404-27=) 4167 feet, just 
equal to the quantity remaining of the 12167, after taking out 8000. To ii* 
histrate the forgoing operation, make a cubic block of a convenient size to 
represent the greatest cube in the left hand period. Make 8 other square 
blocks, each equal to the ude of the cube, and of an indefinite thickness, 
to represent the additions upon the three sides, then 3 other blocks, each 
equal in length to the sides of the cube, and their other dimensions equal 
to the thickness of the square blocks, to represent the additions along the 
edges of the cube, and a smaO cubic block with its dimmisions, each equal 
to the thickness or the square blocks, to fill the space at the corner. These, 
frfaced togetho: in the aanaerdescnbed ia the above operation, will render 
the reason of each step in the process perfectty dear. The pcocess may 
be summed op m the rollowing 

RULE. 

^1» 1. Havuig- dbtingvished tiie giwett nuariler into periods^ 
of three figures each, find tke greatest cube in the left hand 
period,, and place its root in m vtiortient. Subtract the cube 
irom the left hand period, aad to ihe remainder bong down the 
next period for a dividend IMdiply tiie' square of the <quotient 
by 906, caQmg it the triple iKpemre, and tiie quotient by 30, calk 
ing it the tri^ quotient, and tke sum of these oaU tne 4ivi8or. 



cumz »oov. 
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Seek how often the divisor m^y be had in the dhidend, and 
place the result in the quotient Multiply the triple square 
D^ the last quotient figure, and write the product under the 
dividend; multiply the triple quotient by the square of the 
last quotient figure, and place this product under the last; 
under these write the cube of the last quotient figure, aad eidl 
their sum the subtrahend. Subtract the subtrahend firom the 
dividend, and to the remainder bring down the next period for a 
new dividend, with which proceed as before ; and so o% till the 
whole is finished. 



QUESTIONS FOR PRACTICE. 



2. What is the cube root of 

1815848? 



lXlX30Qzi30O 

IX 30=30 

Divisor 330 



1816848(122 



Slddivid. 



300X2=3600 

30X«*=120 

2»= 8 



728 sab. 
^2*X30aft2x30 43560)87848 

43200X2:=:86400 

360X22= 1440 

2«= 8 



5. What is the cube root of 
2? Ans. 1.25-1- 

The decimab are obtained by 
aonennf ciphen to the remainden 
as in the scpiare robt, with this dii- 
ference, that 3 instead ef 2 are an- 
nexed each time. 

6. What is the cube root of 
97054036008? Ans.d002. 

7. What is the cube root of 



TTgo fe=X 1=1 Ana. 

8. What is the cube root of 
f? 

Tl — .666066+1*=-®^^ 
Ans. 

9. What is the cube aoot of 
1436096824287? Ans. 7583. 



subtnu 87848 

3. What Is the cube root of 
10648? Ans, 22. 

4. What is the cube root of 
303464448? Ans. 672. 



272. Sd%ds4^fViemme.fmmareinproportumtoo^ 
a$ (he cubes of ikar nmkar aides or ditmeterB. 



1. If a bullet, weisyng 72 
lbs. be 8 inches in diameter, 
vhat is the diameter of a bul- 
let weighing 9 lbs..? 

72 : 8^ : : 9 : 64 Ans. 4 in. 

2. A bullet 3 inches in di- 
ameter weighs 4 Ibs;. what is 
the weight of a bolkt 6 inches 
in diameter? 



3XdX3=27and6x6x€=216 
Then 27 ::4 : t216. 

Ans.. 32 lbs. 
a If .a baU of silver 12 inch- 
es &' diameter be wortb. 
(600, yrhai is the worth of 
anodier ball, the diameter of' 
whieli is 15 inches! 

A90l.«fl7lJB7^ 
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EXTRACTION OF ROOTS IN GENERAL. 

ANALYSIS. 

ft78» The roots of most of the powers may be found by repeated ex* 
factions of the square and cube root. Thus the 4th root is the square 
»>ot of the square root j the sixth root is the square root of the cube root, 
tbe 8th root is the sqniue root of the 4(h root, me 9th root is the cube root 
«f the cube root, &C. Hie roots of high powers are most easily found by 
logarithms. If the logarithm of a number be divided by the mdex of its 
foot, the (quotient wil] be the lo^^thm of the root. The root of any power 
SDay likewise be found by the loUowing 

RULE. 
274. Prepare ,the given numlier for extraction by pointing 
loff from the place of units according to the required root. Fina 
the first fiffure of the root by trial, subt^ct its power from the 
first period, and to the remainder bring down the first figure 
in the next period, and «aJl these the dividend. Involve the 
root already found to the neitt inferior power to that which is 
ffiven, and multiply it by the number denotinp^ the given power 
for a divisor. Find how many times the divisor may be had in 
the dividend, and' the quotient will be another figure of the 
root Involve the whole rooit to the given power ; subtract it 
firom the given number as before, bring down the first ^gvae of 
the next period to the remainder for a new dividend, to which 
find & new divisor, and so on till the whole is finished. 

QUESTIONS FOR PRACTICE. 



1. What is the cube root of 
48238544? 



2. What is the fourth root 
of 19987173376? 
48228544(364] Ans.37a 

3»z=27 I ^ ^j^^ jg ^g ^^ j^^ 

of 191102976? Ans.24. 



38X3=^)212 dividend. 
36^=46656 



362X3=3708 ) 15725 2d dhr'd. 



4. What is the seventh root 
of 3404825447 P An8.2a 

5. What is the fifth root of 
307682821106715625 ? 

Ans. 3145. 



3648=48228544 

BeikDeen two numbers iojtnd two mean proporUanals. 

Ririifi.— Divide the greater by the less, and extract the cube 
foot <^ the quotient ; multipfy the Cesser number by this root, 
«Lnd the product will be l3ie lesser mean ; multiply tins mean by 
^ same root, and the product «nlt be the greater mean. 

Example^— What are the tw« jnean proportionals between 6 
and 162? 

169-^6:1397 and v^=d; ^»n 6x3=18, the lesser^ And 
16XSb=54, the greatec FxooS, 6 : 18 : ; 54 : 162. 



274. 
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REVIEW. 



1. If the length of a line, or any 
number be mumplied by itself, what 
will the product be (^) ? What 
is this operatioB ealle^lt What is 
the lengtu of the Ime, or the given 
number, called 7 

2. What is a cube (61)7 What 
is meant by cubing a humoer (254) 7 
Why is it called cubing 7 By what 
other name is the operation called 7 
What is the ^ven number called f • 

3. What IS meant Iw the biouad- 
rate, or 4th power of a number 7 
What is the form of a biquadrate 7 

4. What is a sursolid 7 What its 
iorm 7 What is the squared cube 7 
What its form 7 What are* the suc- 
cessive forms of the hig^her powers 
(258) ? 

5. What is the raising of powers 
called 7 How would you denote the 
power of a number 7 What is the 
small figure which denotes the power 
called? How would you raise a 
number to a given power 7 

6. What is Evolution 7 What is 
meant by the root ^ or a number.? 
What relation have Evolution and 
Involution to each other 7 

7. How mav the root of a number 
be denoted 7 \Vhich method is pref- 
erable 7 Why (262) 7 

8. Has every number a root? 
C^ the root of all numbers be ex- 
pressed? What are those called 
which cannot be fully ez;»«ssed 7 

9. What is the greatest number of 
figures tiiere can be in the continued 
product of a given number of fac- 
tors? What the least? What is 
the inference 7 How, then, can you 
ascertsun the number of figures of 
which any root will consist 7 



10. What does eztractinr the 
square root mean? What is the 
rule 7 Of what is the square of a 
number consisting of tens and units 
made up (266) ? Why do you sub- 
tract the square of the hienest fig- 
ure in the root firom the left hand 
period 7 Why double the root for 
a divisor? tn dividing, why pmit 
the right hand figure of tne dividend^? 
Why place the quotient fignre in the 
divisor 7 What is the method of 
proof? 

11. When there is a remainder, 
how n^ay decimals be obtained in 
the root 7 How ^d the root of a 
yulgar FVaction t What propor* 
tion have circles to one another t 
When two sides of a right ^gied 
triangle are given, how would yoQ 
find the other side? What is the 
proposition on which this depends 
(68) 7 What is meant by a mean 
proportional between two numbNsrs 7 
How is it found 7 

12. What does eztradinff^Uiecttbe 
root mean? What is me rule 7 

^ Why do you multiply the square of 
the quotient by 3(X) 7 Why the 
quotient by 30 7 Wliy do you mul- 
tiply the triple square by the last 
quotient figure 7 Why^ ibe triple 
quotient by the square of the last 
quotient figure 7 Why do you add 
to these me cube or the last quo* 
tient figure 7 With what may this 
rule be illustrated? Explam the 
process. 

s 13. What proportion have tolidv 
to one another? How can you find 
the roots of higher* powecs (S7S) 7 
State the general rule. 
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MISCELLANEOUS RULES. 

S7IS. When numbers increase by a common excess, or de- 
crease by a conmion difference, tjiey are said to be in jinlSkm^ 
%cdl Prognstwiu When the numbers increase, as 3, 4, 6^ 8, 
^c^ they form an iucending aeries, and when they decrease, as 
8, 6, 4, X, &c^ they form a descending series. The numbers 
which form the series are called its terms. The first and lest 
term are called the eittremes, and the others tiie means. 

876. If I buy 5 lemons, giving for the first, 8 cents, for the second, 5v 
lor the third, 7, and so on with a common difference ef x cents; what do I 
give for the mst lemon f 

Here the common difference, 2, is evidently added to the price of the 
first lemon, in order to fiml the price of the last, as many times, less 1 (3-|-2 
4*2-f-2-f-'^>^^ Ans.), as the whole number of lemons. Hence, 

I. The first term, the number of terms^ and the ccmimon differ^ 
ence given to find the last term. 

RvLX. Multiply the number of terms less t, by the common 
difference, and to the product add the first term. 



2. If I buy 60 yards of cloth, 
and give for the first yard 5 
cents, for the next 8 cents, for 
the next> 11, and so on, in- 
creasing by the common differ- 
ence, 3 cents, to the last, what 
do I give for the last yard ? 

59X3=177, tod 177+5= 
182 eta. Ans. "^ 



3. If the first term of a se- 
ries be 8, the number of tenns 
21, and the common difference 
5, what is die last term ^ 

20X5+8=108 Ans. 

4 If the first term be 4,. the 
difference 12, and the number 
of terms 18„ what is the last 
term? Ans. 208. 



377. If I buy 5 lemons, whose prices are in arithmetical progression, 
the first costing 3 cents, and the last 11 cents, what is the common difference , 
in the prices t ^ 

Here U— 4c=8, and 6—1=4; 8 then is the amount of 4 eq;ual differences, 
and 4 ) 8 (=2, the common difiference. Hence, 

11. T%e first term, the last term, and the number of terms given 
t ^nd the common difference. 

~^ Rule. — ^Divide the difference of the extremes by the number 
pf terms, less 1^ and the quotient will be the common difi^rence.. 



298,279. 
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% If the first tenn of a se- 
ries be 8, the. last 108, and 
the number of terms 21, what 
is the common difference ? 

iO&Il8-^-2l--.l==5 Ans. 



3. A man bw 12 sons whose 
ages are in arithmetical pro- 
gression ; the youngest is 2 
years old, and the oldest 35 ; 
what is the common difference 
in their ages ? Ans. 3 yrs. 



278. If I give 3 cents for the first lemon, and, U cents for the last, and 
the common diiRMrence m the prices be 2 cents, how many did I buy 1 

The difference of the extremes divided by the nnmber of terms, less l|i 
gives the common difference (277) ; consequently the difference of tb^ ex- 
tremes divided by ike common difference, most give the number of terms, 
less 1 (n--3=S, and 84-2^:4, and H-l=) 5 Ans. Hence, 

III. The first term, the last krm^ and (he common difference 
given to find the number of terms, ^* 

Rule. — Divide the difference of the extremes by the common 
^ffcrence, and the quotient, increased by 1, will be the answer. 



2. If the first term of a se- 
ries be 8, the last 108, and the 
common difference 5, what is 
the number of terms ? 

108=5-^5=20, and 204-1= 
^1 Ans. 



3. A man on a journey trav- 
elled the first day 5 miles, the 
last day 35 miles, and increas- 
ed his travel each day by 3 
miles ; how many days did he 
travel ? Ans. 11. 



8T9. If I buy 5 lemons, whose prices are in arithmetical progression, 
giving for the first 3 cents, and for the last 11 cents, what do I give for 
toe whole f 

The mean, or average price of the lemons will obviously be half wa^ 
between 3 and 11 centszi^ the difference between 3 and 11 added to 3 if 

(11- 8 ' 2—) 7, and 7, the mean price, multiplied by 5, the number of 
lemons,* equals (7X&=) ^ cents, the answer. Therefore, 

IV. The first and last term^ and the number qf terms given to 
find the sum of the series. 

Rule. — Multiply half the sum of the extremes by the num- 
ber of terms, and the product will be the sum of the series. 



2. How many times doev a 

(ommon clock strike in 12 
ours? 

1+1^2X12=78 Ans. 



3. Thirteen persons gaVe 
presents to a poor man in 
arithmetical progression; the 
first gave 2 cents, the last 25 
cents ; what did they all give ? 

Ans. (1,82. 



120 GEOKETRICAL PROGRESSION. 330,281. 

280. A OeometriecU Progtession is a series of terms which increase 
by a constant multiblier, or decrease b}^ a conittant divisor, as 2, 4, 8, 16, 
32, &;c.,. increasing by the constant multiplier, 2, or 27, 9, 3, 1, J, &c., der 
creasing' by the constant divisor, 3. The maltiplier or di\'i8or, by which the 
series is prodaced, is called the ratio, 

281. A person bougfit 6 brooms, giving- 3 cents for the' first, 6 cents for 
Jbe second, 12 for the uird^ and so on, doubling the price to the sixth j 
^rfaat was the piice of the sixth ? or, in otbefr words, if the first term of a 

leries be 3, the number of terms 6. and the ratio 2, what is the last term f 

The first term is 3, the second, 3X2=6, the third, 6x2=:(3x2x2=rJ 
12, the fourth, 12x2=(3X2x2x2t=) 24, the fifth, 24x2=:(3X 2X2X2X2 
=) 48, and the sixth, 48 X2=(3x 2X2X2x2x2=) 96. Then 96 cents is 
the cost of the sixth broom. J3y examining the above, it will be seen, that 
tne ratio is, in (ll^ production of each term of the series, as many times a 
factor, less one, as the number of terms, and that the first term is always 
ctnplos^ once as a factor, or, in other words, any term of a geometrical 
senes IS the product of the ratio, raised to a power whose index is. one Jesr 
than the number of the term, multiplied by the first term.- 

Note. — ^If the second power of a number, as 22, be multi* 
plied by the third power, 23, the product is 25. Thus, 22=51 
X2:=4, and 23=r2X2x2=8, and 8x4=32=2x2x2x2X2; 
and, generally, the power produced by multiplying one power 
by another is denoted by. the sum of the indices of the given 
powers. Hence, in finding the higher ' powers of numbers, we 
may abridge the operation, by employing as factors several of 
the lower powers, whose indices added together will make the 
index of the required power. To find uie seventh pove^ of 
9, we may multiply the third and fourth powers together, thus : 
2?^=:^3X2*=8Xlfc:128; Ans. 

I. The first term and ratio given to find any other term, 

Rnui. — ^Find the powei of the ratb, wiiose index is wve l6ss 
than the number of the required term, aod mtdt^>l^ this powet 
by the first term, the product will be the answer, if the series 
is inoreasing ; but if it is decreasing,, divide the first term by, 
the power. 



L The £rat tenn of a ge« 
ometrkfll nsiiea k \ thei 
Hdio 3^;^ wlwt : is the tenth 
ttrm? 

19668,. and 19683X5=98415 



2i the first Derm of a de- 
creasing' seizes ^ 19 1000, tJiie! 
ratio 4, and the number' of^ 
term9^ 9^; what ia the lebst 
term? Ans-^fl- 



162,283. 
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S82« A person bought 6 brooniifl, giving 3 cents for the first, and 96 
cents for the last, and tro prices fonn a jgeometrical series, the ratio of 
vthich was 3 j what was the cost of all the brooms ? 

The price woold be the sum offthe following series : 3 I 6 | 12 [ IM I 
484>96=sl89 cents, Ans. If the foregtnng series be multiplied by the ratio 
2, the product is 64-124-24-[-48-f96»192, whose sum is twice that of 

the first. Now, subtracting the first series firom this, the remainder is 19^— 
2bsl89=the sum of the first series. Had the ratio been other than 2, the 
remainder would have been as many times the sum of the series as the ratio, 
less 1, and the remainder is always the difiference between the first term 
and the product of the last term by the ratio. Hence, 

II. The firtft and Uut term and ratio given to find (he sum of 
the series. 

Rule. — ^Multiply the last term by the ratio, and from the 
product subtract tiie first term, the remainder divided by the 
ratio, less 1, will give the smn of the series. 



2. The first term of a geo- 
metrical series is 4, the last 
term 972, and the ratio 3 ; 
what is the sum of the series ? 



3— 1)972X3-4(=1456 Ans. 

Note.— The marks drawn over 
the numbers show, that 4 must be 
taken fix)m the product of 972, by 3, 
and the remainaer dt\nded by (^—1 
s=s) 2. This mark is called a vmcu- 
han, 

3. The extremes of a geo- 
metrical progression are 1024 
and 59049, and the ratio 1^ ; 
what is the smn of the series ? 

Ans. 175099. 

4. What debt will be dis- 
charged in 12 months, by pay- 
ing f 1 the first month, $2 the 



second, $4 the third, and so on, 
each sucoeeding payment be- 
ing double the last ; and what 
wfll be the last payment ? 

A«- < $4095 the debt . 

^^' I $2048 last payt 

5. A gentlemai), being ask- 
ed to dispose of a horse, said 
he would sell him on condition 
of having 1 cent for the first 
nail in his shoes, 2 cents for 
the second, 4 cents for the 
third, and so on, doubling the 
price of every nail to 3§, the 
number of nails in his four 
shoes ; what was the price of 
the horse at that rate ? 

Ans. $42949672.95. 



283. If a pension of 100 dollars per annum be forborne 6 years, what 
is there due at the end of that time, allowing cdmpound interest at 6 per 
cent. ? 

Whatever the time, it is obvious that the last year's pension will draw 
no interest; it is, therefore, only IflOO; the last but one will draw interest 
one year, amounting to ^106 3 the last but two^ interest (compound) for 2 
jrears, amounting to $l^J36i and so on, fonrnng a geometncal progres- 
sion, whose first term is 100, the ratio 1.06, and the sum of this series 
will be the amount due. To find the last term (281) say, 1.065X100=3 
133.82255776, the si xth term; and to find the sum of the series (282) tay, 

133.8225&777X1.06— 100»41.8519n2266, which, divided by 1.06— laO.0G, 
gives ^667.5318576 Ans. or sum due. 
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884. A fmn of money payable every year^ for a nnmberof ^ears. is 
called anmdiy. When the payment of an anumty is fortxMue, it u saia lo 
be in arrears. 



• 1. W|iat is the amoant of an an* 
noity of j[40, to continue 6 ^reaxii 
iJlowing o per cent, compoond inter- 
est Y Ans. sm.(m. 



m. If a yearly reiit of j^fiO be for- 
borne 7 years, to what does it amount, 
at 4 per cent, compound interest ? 

Ans. 5394.91. 



385. Of the various sab^Tisions of a foot, the following is 
one of the most common: 

TABLE. 

1 foot is 12 inches, or primes, (') 1^ 1 foot 

1 inch « 12 seconds, (''.) ^z= ^ 

1 second « 12 thirds, ('") ^ of ^= ^ 

1 third « 12 fourths, ("'') ^^ of ^ of -iV=t7W> ^-c- 
forming a decreasing geometrical progression^ whose first 
term is 1, and ratio 12. Hence they ajre called Duoekdmala, 

286. How many square feet in a floor, 10ft 4in. long, 
And 7ft 8in. wide ? 

Here we wish to multiply 10ft 4' by 
7ft 8' ; we therefore write them as at 
the left hand, and multiply 4 by 8=32; 
but 4' being ^ of a foot, and 8' .^ the 

product is (-^X A=) T^ °^ ^ ^'^^ °^ 
32'/, which reduced gives 2' 8"; put- 
ting down 8''v we resefve the 2' to be 
79ft 2';; .8" Ans. added to the inches. Multiplying 10ft by 

8'=^ the product is (223) ^ to which 
^ being added,^wj|)iave If 10'. Next, multiplying 4' 

=±^ by 7z=:ffs=2ft. 4', writing the 4' in the place of inches, 
wsi teaemxg the 2ft, y^e say 7 times 10 are 70, and two add- 
ed are 72, which we write under the 6ft, and the sum of 
lfae«e partial products Is 79ft 2' 8'' Ans. 

Ifbnku^WbeiK'feetftfeboncehi^d, the prodact is of the same denominap 
Amt as'^ teitt ondtipMnt' thefeet; atad when feet are not concerned, the 
■ame rOf^tlMt prpduotW ^denoted bytte flisa of the indices of the two 
factors, or strokes over them. Tbmr&xV^^^f^* Therefore^ 



10ft 4' 
7 8 



6 10 
72 4 



8 



287. 
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287. To muUiphf a number contiiHng tffeeif ineheSf 9eeond$f 
ffc, by another of the same kiruL 

RuL£.-^W7ite the eevenl terms of the multiplier under the 
correaponding terms of l£e moltiplioand; then multiply the 
whole multiplicand by the several terms of the multipber sue* 
cessively, beginning at ^e right hand, and placing the first tenn 
of each of the partial products under its respective multipliei^ 
remembering to carry one for every 12 firom a lower to the next 
higher denomination, and the sum of these partial products will 
be the answer, the left hand term being feet, and those towards 
the right primes, seconds, &c. 

This is a very useful rule in measuring wood, boards, &&, 
8nd for artificers in finding the contents of their work. 

QUESTIONS FOR PRACTICE. 



2. How much wood in a load 
7ft. 6^ long, 4ft. & wide, and 
4ft. high ? 

Ans. 140ft. or 1 cord 12ft. 
Multiply the length by the width, 
and this product by the height. 

3. How many square feet in 
a board 16ft. 4in. long, and 2ft. 
Sin. wide ? 

Ans. 4dft. 6in. 8^'. 

4. How many feet in a stock 
of 12 boards 14ft. & long, and 
1ft. 2f wide ? 

Ans. 217ft. &. 
Note.— Inches, it wiD be recol- 
lected, are so man^r 12th8 of a foot, 
whether the foot is lineal, square, 
or solid. 6in. in the above answer 
is A a square foot, or 7S square 
incnes. 

5. What is the content of a 
ceiling 43ft. 2f long, and 25ft. 
G' broad? 

Ans. 1102ft. icy 6". 

6. How much wood in a load 
6ft. 7' long, 3ft. 5/ high, and 
8ft. W wide ? 

Ans. 82ft. & 8" 4'". 

7. WhAt is the solid content 
of a wall S3ft^ 0^ lokig, 12ft. df 
high, and 2ft. thick ? 

Ans. laiQft. 9^. 



8. How many cords in a pile 
of 4 foot wood, 24ft. long, and 
6ft. 4^ high? 

Ans. 4} cords. 

9. How many square yards 
in the wainscoting of a room 
18ft. long, 16ft & wide, and 
9ft.l(yh^h? 

Ans. 75yd. 3ft. &. 

10. How much wood in a 
cubic pile measuring 8ft. on 
every side ? Ans. 4 cords. 

11. How many square feet 
in a platform, winch is 37 feet 
11 inches long, and 23 feet 9 
inches broad ? 

Ans. 900ft. & 3". 

12. How much wood in a 
load 8ft. 4in. bn^, 3ft. 9in. wide, 
and 4ft. 5in. hi^? 

Ans. 138ft. Of 3". 

13. How mimy feet of floor- 
ing in a room which is 28ft, 
6in. long, and 23ft. 5m. broad ? ' 

Ans. 667ft. 4/ 6". 

14. How many square fbet 
are there in a board which is 
15 &et 10 inches long, and S4 
inches wide ? 

Ans. 12ft. W 4'' 6^/', 
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288.' Poaition is a rule by which the trne answer to a cer- 
tain class of questions is discovere^by the use of false or sup- 
posed numbers. 

889. Supposing A's a^ to be doub^ that of B% and B's. age triple 
that of C's, aiid the sam of their ages to be 140 years ; what is the age of 
each? 

Let us suppose C's age to be 8 years, then, by the question. B's age is 3 
times SssSl years, and A's 2 times 24=48, and their sum is (84-24448=s) 
80. Now, as the ratios are the same, both in the true and supposed ages, 
it is evident that the true sum of their ages will have the same ratio to the 
true age of each individual, that the sum of the supposed ages has to the 
supposed age of each individual, that is, 80 : 8 : : 140 ; 12, C's true age ; or, 
80 : 24 :: 140 : 42. B's age, or 80 : 48 : : 140 : 84, A's age. This operation 
is called Single PosiHon, suad may be expressea as follows : 

290. fFhen (ht resvU has (be aamt ratio to the supposition 
that the given nuwiber h4i8 to (he required one. 

RuLE.->^uppose a number, and perform with it the operation 
described in the question. Then, by proportion, as the result 
of the operation is to the supposed number, so is the given re- 
sult to the true number required. 



2. What number is that, 
which, being increased by ^ 
i and ^ itself, will be 125 ? 
Then 50 : 24 : : 125 : 60 Ans. 
Sup. 24 I Or by &a<;^ions. 

j.=12 Let 1 denote the 
^=: 8 required numl)er : 
^= 6 then 

Re«ult50 orU+^4-T^+ 
T^=ff , and 1= 
^)l25(60Ans. 

(See p. 104, Misc^el.) 

3. What number is that 
whose 6th part exceeds its 8th 
part by 20 ? Ans. 480. 



4. A vessel has 3 cocks ; 
the first will fill it in 1 hour, 
the second in 2, the third in 
3 ; in what time will they aU 
fill it together ? 

Ans. ^ hour. 

5. A person, after spending 
j- and 4^ of his money, had 
$60 left;, what had he at 
first ? Ans. $144. 

6. What number is that, 
fi-om which, if 5 be subtract- 
ed, ^ of the remainder will 
be 40? Ans. 65. 



II. fFhen the ratio between (he required and the supposed num- 
her differs from that of the given number to the required one, 

291. Rule. — ^Take any two numbers, and proceed with 
%ach according to the condition of the question, noting the 



FOSinON. 
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efYoiB. MiMiplf di6 fim cnippdiied mtmber by the last error, 
snd the last supposed number by the first error ; and if the er^ 
rors be tiWte (tiiat is, both too ffreat or both too smaQ), dif«ride 
the diflbrence of the produets by the diflbrence of the eirors ; 
but if unUke, divide the sittK of Uie products by the sum of the 
enrols^ and the quotient will be the answer. 

Note.— This rule is founded on tbe suppontmi Uiat tlie Arit error is t9 
the second, as the difference between the true and first supposed is to the 
difference oetween the tme and second siq>posed number 3 when that is not 
the case; the exact answer to the qaestkm cannot be fo||nd by this rule. 

7. There is a fish, whose head is 10 inehes longy his taiK is 
as long as his head, and half the length of his body, and his 
body is as long as his head and tail both ; what is the length of 
^fish? 

Suppose the fish to be 40 inches long, then 



40 

body i=z 20 

tail iofi+10=20 
head 10= .... 10 



1st error 



50 
10 



Again sup. 60 

jj|z=: . . . « • 30 

i of J+10=25 

10t=10 



40 10 

60 5 
10 40 



65 



2d error 



600 900 
200 



10<-5:=:5) 400(80 in, Ans. 
40 





The above operation is called Ihuble Position. The above question, 
and most others oelonging to this rule, may be solved by fractions; tnus : 

The body=| of the whole length; the taibsi of ^lOs^ 
4*10, and the head 10: then i+H-lO^-Kbsthe tongth; but 
i-H^) and |---4z=:^z:d04-10=:20 iQ. aad 20X4=;80 in, Ans. 

donUe thst of the eeeond; but 
if it be put on tke second, hi» 
vahtts wvl be triple that of the 
fint ; what is the value of each 
horse ? 
Ans. 1st hofse, (do, 2d, $40 
4. A and B lay out equal 
shares in trade : A gains (126^ 



% Whait mimber is that 
irtiich being incre«sed by its 
i, its i and 5 more, wifi be 
doubled ? Ans. 20. 

3. A gentleman has 2 hors- 
es, and a saddle worth $50; 
if the saddle be put on the 
fint horse, his value will be 
11* 



126 
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and B loses $87, Iben A't 
money is double that of B ; 
what did each lay out? 

Ans.$300. 

5. A and B have both the 

same income ; A saves one 

fifth of his yearly, but B, by 

spending $5& per annum more 



than A, at the esd of 4 years 
finds himself $100 in debt; 
what is their income, and what 
do they spend per annum ? 
Ans. $125 their inc. per ann. 
A spends $100 } „^, ^^„ 
B spends $150 < P®' ™^ 



*^ ^nmntution of ^nunUti$». 

99%, PenmttaHon of QaantiHes is a rale, which enables us to deter* 
fame how many different ways the order or position of any given number 
of things may be varied. 

898. K How many changes may be made of the letters in the word 
and? 

The letter a can alone have only one position, a, denoted by 1, a and n 
oaa have two positions, an and na, denoted by lxSss=2/ The three letters^ 
a, 1^ and d, can, any two of them, leaving out the tlurd, have two chsuim^ 
lX% conseguently when the third is taken in, there will be 1x2X»d 
cfaanses, which may be thoiteH>res8ed : and, adn, nda, nad, dam and dna, 
aod ue same may be shown 6f any number of things. Hence, 

294. To find GiJt''niiinl^ 
gwen fwmber of d^eretd Ihmga. 

RirirEw — Multiply all the terms of the natural series of num- 
bers from 1 up to the given number, continually together, and 
the last product will be the ansirer required. 



2. How many days can 7 
persons be placed in a differ- 
ent position at dinner? 5040. 

3. How many changes may 
be rufag on 6 bells ? 

Ans. 720. 

4. How many changes can 
be made in the position of the 
8 notes ef music ? 

Ans. 40320. 



5. How many changes may 
be rung on 12 Uells, and how 
long would they be in ringing, 
supposing 10 changes to be 
rung in one minute, and the 
vear to consist of 365 days, S 
hours and 49 minutes ? 

Ans. 479001600 changes, 
and 91 yean, 26d. 22h. 41ni. 
tbne. 



S9fr-S98. PEBIODICAL DECI1CAL9. 127 

295. The redaction of vulgar firactions to decimak (129) 
presents two cases, one in which the operation is terminated, 
as ^=:0J375, and the other in which it does not terminate, 
as J^=:0i272727, &c. In fractions of this last kind, whose 
decmial value cannot be exactly found, it will be observed 
that the same figures return periodically in the same . order. 
Hence they have been denominated periodical decimais* 

296. Since in the reduction of a vulgar fraction to a 
decimal, there can be no remainder in the successive di- 
visions, except in one of the series of the numbers, 1, 2^ 9^ 
&c. up to the divisor, when the number of divisions exceeds 
that of this series, some one of the former remainders must 
recur, and consequently the partial dividends must return in 
the same order. The fraction ^=0.3334-. Here the same 
figure is repeated continually ; it is therefore called a suigie 
n^etuf. When two or more figures are repeated, as 
0.3727-|- (295), or 324324, it is called a eomjwund rtpttmL 
A single repetend is denoted by a dot over the repeating 

figure, as 0^ and a compound repe^nd by a dot over the 
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first and last of the repeating figures, as 0324324. 

297. The firactions which have 1 lor a numerator, and any 
nuiliber of 9'8 for the denominator, can . have no significant 
figure in their periods except 1. 

Thus ^=0.1111+. ^=:0.01010-f, ^=0.001001001. 

This fact enables us easily ta ascertain the vulgar fitu^tion 
from which a periodical decimal is derived. Afl the 0.1111-^ 

is the developement of ^ 0J22-(-=:|, O.S=:|, &c. 

. » 
Again, as 0.010101, or 0.01, is the developem^it of ^ 
... 
0.02=^ and so on, and in £ke>iDanner of ^^ k^ Hence, 

298. Ihrtduet aperiodleaif or circulating decknai, to a vu^ 
garfracHoiL 

RirLX.*-Write down one period for a numerator, and as many 
nines for a denominator as toe number of figuves in a period of 
the decimaL 



IS8 



BSTIKW; 



293. 



1. What IB the vulgar ftae- 
tionofOid? 

• • 

2. Eednce 0.72 to a vulgar 
fraction. Ana, i^z^rfr 

a Reduce 0.83 to the form 
of a vulgar fractioxu 

Here 08 is 8 tenths, and 3 
ia 3 9th8=^ of 1 10th, or 1 

30tJi;thenVW-T^=»*+A 
==^ Ans. 



4. Reduce 275463 to the 
fonn of a vulgar fraction. 

Ana.mj|. 



5. Reduce 0.^69330 to the 
form of a vulgar fraction. 

Ana. ^ 

6. What vulgar fhictioii i» 
equal to 0.13d ? 

9 X 13-|-8=125=±nuroerator» 
900=denonui]ator. 

.0.138r=i§Jr=^, Ans. 

7. What vulgar fraction i» 
equal to 0.53 ? Ans. ^. 

8. What is the least vulgar 
fraction equal to 0.5^? 

Ans. ^. 

9. What finite number ia 
equal to 31.62 ? An8.31ff. 



RETIEW. 



1. What is an Arithmetical Pro- 
gression? When 18 the series as- 
cending? Whendeseending^T What 
is meant bv the extremes 7 The 
means? Wneii the first aad last 
terms are given, how do you find 
the conmon dSfference 7 How the 
number of terms? H^ the sum 
«f the serieft ? 

2. What is a Geometrical Pro- 
gl»Mton1 What is Vk aacendine 
aeries ? What a descending 7 
What is &e ratio t When <he nrst 
term and the ratio are givea^bow 
do you find any other term 7 When 
the first and last term and the ratio 
«fe gtv«n,JMiird0 you flad ii* ana 
«f the series 1. 

3. What is anBuitv 7 Whea is 
ft in snearsl Wliat^oesaa annn- 
iMr at compound inteMsi fonn? 
How do yen find tte amouR of w 
•amiit/ at campoiuMl interost 7 



4. What is the common division 
of a foot 7 What are these called? 
IVhat land of series do these €nu:* 
tions form? What is the ratio? 
What is the rule for the multiplica- 
tion of duodecimals? How are all 
denominations less than a foot to be 
rerarded? 

6. What is Position 7 What does 
it sappbse when single? When 
double? What kind of qaestiontf 
may be solved by the fonner ? by 
the latter? 

6. What if meam by the pemit* 
tation of quantities 7 How do you 
find the number of permutations ? 
fixptein ^ reason. 

7. What is meant by a periodical 
decianal 7 By a single lepetaad t 
By a compound repetend ? How ii 
arepeteno denoted? Howisape- 
rio<£cat decimal changed to an 
•quivaWnt vulgar firocdoti ? 



PART UI. 

i*RACTICAL EXERCISES 



SBCTIOir I. 

StrcHaniir of euttoitfee* 

299. In £13, how many dollars, cents and mills ? 

Now, as the pound has different values in different places, 
the amount in Federal Money will vary according to those 
values. In England, $l=:4s. 6d.=:4.5s.---£^i^&^ — £0JB5, and 
there £13=13-r0^5=$57.777. In Canada, $]=5sj=j^ 
=£0JJ5, and there £13;=:13-H).25=$52. In New England, 
$1=66.— £/^— £0.30, and there, £13=ia-H).3=$43.333. In 
New York, $l=8s.— A^ £0.4, and there, £13=1^4-0.4= 
32i>0. In Pennsylvama, $l=7s. 6dj=7.5s=£j^^,=£0.375, 
and ther6, £ia=13-r0.375=r$34.66& And in Georgia, $1= 

48.8d=4.6+s.==£|^^=:£0.2333+,and there, £ia=13-r0.2333 
=$55,728. 

300. In £16 7s. 8d. 2qr., how many dollars, cents and mills ? 

Before dividing the pounds, as ahove, 7s. 8d. 2qr., must be re- 
duced to a decimal of a pound, and annexed to £16. This may 
be done by Art 143, or by inspection, thus, shillings being 
20ths of a pound, every 2s. will be 1 tenth of a pound : there- 
fore write half the even number of shillings for the tent h s-: : 
£0.3. One shilling being 1 20th— £0.05 ; hence, for the odd 
shilling we write £0.05. Farthings are 960ths of a pound, 
and if 960ths be increased by their 21th part, they are lOOOths. 
Hence 8d.2qr.(=34qr.-i-l>c=£^.035; and 164-O.S4-0.05+OJ035 
=£16.385, which, divided as in the preceding example, give 
for English currency, $72,822, Can. $^.54, N. Y. $40,962, &c. 
Hence, 

301. To change pounds, sMUings, pence and faarihings to 
Federal Money, and me reverse. 

RuiiE. — ^Reduce the shillings, ^.c. to the decimal of a pound ; 
ftiejXf if it is English currency, divide by 0.225 ; if Canada, by 
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EXCHANGE OF CUBBENCIfiS. 



302. 



0^; ifN.E^byO^; if N.Y^byO.4; if Peim^by0^5,and 

if Georgia, by OSA ;— ^e quotient wiH be their value in dollars, 
cents and mills. And to change Federal Money into the above 
currencies, multiply it by the precedioff decimau, and the prod- 
uct will be the answer in pounds and decimal parts. 



3. In £91, how many dol- 
lars ? £91 E.zz:$404.444. 
Can. $364. N. E., $303.33a 
N. Y. $227.50, &c. Ans. 

4. Reduce £125, N. E. to 
Federal Money. 

Ans. $416,066. 

5. Change $100 to each of 
the foregoing currencies. 

$100=£22 lOs. Eng=£25 
Can.=£30 N. E.=£40 N. Y. 
z=£d7 lOs. Penn. 

6. In $1111.111, how many 
pounds, shillings, pence and 
arthings ? 

A«o 5 £333 6s. 8d. N. E. 
^^' \ £444 8s. lOid. N. Y. 

7. In £1 Is. lOld. N. £., 
how many dollars ? 

Ans. $a646. 

8. In £1 Is. lOJd. N. Y., 
how many dollars ? 

Ans. $2,735. 



9. Reduce £25 15s. N. E., 
to Federal Money. 

Ans. $85.83a 

10. In£227l7s.5}d. N.E., 

how many dollars, cents and 
oaills ? 

Ans. $759 57Bts. 3m. 



11. In $1,612, now many 
shillings, pence and farthings? 
9s.8d. N. E. 
12i lOid. N. Y. 



Ans 



■1 



12. Reduce £33 13s. N. Y;, 

to Federal Money. 

Ans. $84,125. 

13. In £1 Is. lOild. P^m^ 

how many dollars ? 

Ans. $2,917. 

. 14 In £1 Is. lOid. Can., 
how many dollars ? 

Ans. $4376. 



302. The following rules, £)unded on the relative value of 
the several currencies, may sometimes be. of use :-^ 

To change Eng. currency to N. E. add ^, N. E. to N. Y. 
add 4, N. Y. to N. E. subtract j^, N. E. to Penn. add ^ Penn. 
to N. E. subtract ^ N. Y. to Penn. subtract ^, Penn. to N. 
Y. add ^, N. E. to Can. subtract |, Can. to N. E. add ^ &c. 



15. In $255,406, how many 
pounds, shillings, pence and 
farthings? 

f£76 128.5d.N.E. 
£102 38.3d.N.Y. 
£95 15s. 6Ad. Peon. 
£63 n«.(^CaD. 



Ans.^ 



16. Change £240 15s, N. 
E. to the several other cur- 
rencies. 

r£321 0s.0d.N.Y. 
£300 18s. 9d. Penn. 
£200 12s. 6d. Can. 
;.fiOFed.Mon. 



Ans.^ 



908. 
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TABIiB 

803. Of the most common gold and gilver coins, containing 
fiDenoss> and intzinsic value in federal Money. 



weight, 



Gountxy. | 


Names of coins. 


Weight 


Fineness. 


ValnTe. 




eoLD coiirs. 


Gn. 


Car. Gn. 


Dolls. 


U. States. 


HaSrIcagle. 
Quarter Eagle. 


no. 


2S 




10.000 


u u 


1S5. 


22 




6.000 


tt u 


mA 


22 




2.60 


EnglancL 


Guinea. 


129.44 


22 




4.666 


u^* u 


Half Guinea. 


64.TI 


22 




2.333 


It ti 


7s. piece. 


43.15 


22 




1.566 


France. 


Louis d'or (old). 
Louis d'or (new). 


126.51 


21 


21 


4.440 


tt tt 


117.66 


21 


2* 


4.171 


. tt It 


Napoleon. 


199 JW 


21 


0% 


7.061 


Spain. 


Pistole (old). 
Pistole (new). 


104.62 


22 


• 


1773 


tC tt 


104.62 


22 


2 


S.685 


. Oermany. 


Ducat. 


53.86 


23 


^ 


S.088 


Austria. 


Souvrain» 


86.60 


2S 




1074 


Portugal. 


Joanese. 


221.40 


22 




1981 


New Crusade. 


16.67 


21 


Oi 


G.666 




SILVER COIKS. 




oz. 


pwt. 


tf 


U. States. 


Dollar. 


416. 


10 


14 


1000 


tt tt 


Half Dollar. 


208. 


10 


14 


01600 


tt tt 


Quarter Dollar. 


104. 


10 


14 


0260 


tt tt 


IMme. 


41.6 


10 


14 


0100 


England. 


Crown. 


464iX) 


n 


2 


nil 


u tt 


Half Crown. 


232.26 


11 


2 


0.556 


tt tt 


Shilling. 


92.90 


11 


2 


0^22 


France. 


Crown. 


461.62 


10 


17J 


1.06 


tt tt 


5 franc piece. 


386.18 


10 


16 


0.898 


Spain. 


Dollar (old). 


418.47 


11 





0.991* 


Dollar (new). 


418.47 


10 


15 


0.972 


Germany. 


Rix Dollar (con.). 


460.90 


10 


m 


1.087 


tt tt"" 1 


Florin (do.). 
Rix Dol. (conv.). 


226.45. 


10 


13 


0.619 


tt tt 


432.93 


10 




0.926 


tt tt 


• Florin (do.). 


216.46 


10 




0.4^ 


Portugal. 


New Crusade. , 


266.68 


10 


16 


0.615 


HoUand. 


Ducatoon. 


604.20 


u 


5 


ijm 


tt tt 


Gilder, or flor. 


162.70 


10 


18| 


0.375 


tt tt 


Rix dollar. 


443.80 


10 


111 


1.009 


tt • 


Gbldgilder. ' 


301.90 


8 


6 


0.602 



' NOTZ>— The current talues of ieveral of the above coins differ somewhat 
from their intraisic value, as expressed in the table. 



SBCTIOR II. 



MENSURATION. 



S044 The area of a figure is the space contaii^ wiUun the bounds of 
its surftce, without an^ regard to thickness, and is estimated b^ the numoer 
of squaies contained m the same ; the side of those squares being either an 
inch, a ibot, a yard, a rod, 4&c. Hence the area is said to^ be so many 
square iicbes, square feet, square yards, or square rods, &c. 

905i Jhfnd the carta of a paraUdogram^ (65), wheOier it be 
a square^ a recttmgUf a rhtmbuB^ or a rhomboid, 

RutiE. — Multiply the length by the breadth, or peipendicular 
height, and the product will be the area. 



1. IVliat is the area of a 
■sqaait whose side is 5 feet ? 



5 
5 



Ads. 25 ft. 



1 1 1 1 


MM 


5 M 1 


1 1 1 


1 1 1 



2. What is 'the area of a 
Tectangle, whose length is 9, 
and breadth 4ft ? Ans. a6ft. 



3. What IB the area of a 
rhombus, whose length is 12 
rods, and perpendicular height 
4 ? Ans. 48 rods. 

4. What is the area of a 
rhomboid 24 inches long, and 
8 wide ? 

Ans. 192 inches. 

5. How many acres in a 
rectangular piece of ground, 
56 rods long, and 26 wide ? 

56x26-r-160t=:9^. Ans. 



306. To find the (xrea of a triangU. (M) 

Rule 1. — ^Multiply the base by half the perpendicular height, 
mnd the product will be the area. 

RtLE 2d — If the three sides only are given, add these together 
and take half the sum ; from the half sum subtract each side 
separately ; multiply the half sum and the three remainders 
continually together, and the square root of the last product 
will be the area of tilie triangle. 
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KENSUBATION OF SUPERFICIES. 



13S 



1. HcfW many sqaare feet 
in a triangle, whose base is 40 
feet, andheight 30 feet ? 

40 base. 

15=j| perpend, height 

200 
40 

600 feet Ans. 

2. The base of a triangle is 
6J25 chams, and its height 5J20 
chains ; what is its area ? 

Ans. 16J25 square chains. 



8. What is the area ' of a 
triangle, whose three sides ar« 
13, 14 and 15 feet ? 

13+14-1-15=42 
and 45^r^2==21=:half sunk 
21 21 21 
13 14 15 and 21X6X7X 

— [8=7056. 

rem. 8 7 6 



Then 7056|^=84 feet, Amu 
4. The three sides of a tri- 
angle are 16, 11 and 10 rods ; 
what is the area ? 

Ans, 54.299 rods. 



307. 7b find the area of a irupezM, (65) 

Rule. — Multiply half the sum of the two parallel sides by the 
perpendicular distance between them, and the product will be 
the area. 



1. One of the two parallel 
sides of a trapezoid is 7.5 
chains, and tiie other 12^25, 
and the perpendicular distance 
between ^em is 15.4 chains; 
what is the area ? 
12.25 
7.5 



2)16.75 

aSTS 
15.4 

39500 
49375 
9875 



152,0750 sq. chains. Ans. 



2. How many square feet 
in a plank 12 feet 6 inches 
lonff, and at one end, 1 foot 
and 3 inches, and, at the otheri 
11 inches wide ? 

Ans. 13^ fbet 

3. What is the area of a 
piece of land 30 rods lon^^ 
and 20 rods wide at one end* 
and 18 rods at the other ? 

Ans. 570 rods. 

4. What is the area of a 
hall 32 feet Ion?, and 22 feet 
wide at one end, and 20 at the 
other? Ans, 672 feet 



90& To find ih& area pf a Irapetuim^ or ten Irn^gulor jN>l^(gM. 

RuLX^ — ^Divide it into triangles, and then find the area of 
Ibese triangles by Art 306^ and add them together. 
12 
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ifXNBint^noK oar auPBftvi€»i9 



909,Sltfc 



1. A trapeiium ii ditidod 
into two trinf tea, hj a <diago» 
nal 42 rods kng, and tbe per- 
pendictiimi let fall ftom the 
opposite allies of tile two tri- 
angles, are 18 rods a&d 16 rods ; 
wkBt 18 tfa# aiea of tlie tmpe- 
ziom? 

42 42 33$ 
9 8 378 

378 fQ6 714 rodt^ Am. 



% What is the area bf a 
trapeziina whose diagonal is 
108i feet, and the perpendiou^ 
lais 56i and 001 feet? 

Ana. 6347i feet 

3. How many square yards 
in a trapezium whose diagonal 
is 65 feet, and the perpei^cu- 
lars let fall upon it ^ and 
33.5 feet ? 

Ans. 222^ yds. 



309. To find Hvt dkmettr tind eircumference of a cirde, eiJther 
from the other. (67) 

Rule 1. — As 7 is to 22, so is the cSameter to the circumfer- 
ence, and as 22 is to 7, so is the circumference to the diameter. 

RvuB 2. — ^As 113 is to 355, so is the diameter to the circum- 
ference, and as 355 is to 113, so is the circumference to the di- 
ameter. 

Rule 3^ — Aa 1 is to 3.14)6^ nt h the diameter to the circum- 
f(Nrence, and as 3.1416 is to 1, so is the circumference to the 
diameter. 



1. What is the circumfer- 
ence of a circle whose diame- 
t^ is 14 feet ? 

By Rde L 

As 7 : ^ : : 14 : 44| Ada. 
By Rule 2. 

As 113 : ^ : : 14 : 43|f ^, AriH. 

By Hole 3. 
A3 1 : 3.1416 : : 14 : 43.9824^ Ans. 

2l Apposing the diameter 
of ihe ^uth tobe 7958 miles» 
what is its circumference ? 
Ans. 25000.8528 miles. 



3. What is the diameter of 
a circle whose circumference 
is 50 rods? 

By Rule 1. 
As 22 : 7 : : 60 : 15.9090, Abs. 

By Rule 2, 
As 355 : 113 : : 50 : 15.9155, Aw. 

By Rule 3. 
As 3.1416 : 1 : : 50 : 1&9195, Ans. 

4. Supposing the circumfer- 
ence of the earth to be 25000 
miles, what is its diameter ? 

' Ans. 79571 nearly. 



310. 7b find the area of a circle. 

KmAr--iM^^y h^ i^ ^^e^^ byhatTth*: ^ame- 

ter, — or th^ square of the diameter by .7854, — or the square of 
the tjrctunfbr^o^e hf .t)79S8^— tikts ptodflct will be tbe atea^ 



311, 3iS. 



UBmvBATtoif dF av9^EBantiE$. 
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1. What is the mrea of a 
circle whose diameter is 7, and 
circumferenee 23 feet? 
11=:^ eireumference. 
3.5=} diameter. 



55 
33 



38.5 feet. Ana. 
3. What ie the area of a cir- 
cle whose diameter ia 1, and 
cirQunkference 3.1416 ? 

AniEr. .7851. 



8. What ia the area of a cir- 
cle whose ^ameter is 10 rods, 
and circumference 31.416 P 
Ana. 76JS4 rods. 

i. How mainr fquare chains 
in ft circular neld, whose cir- 
cumference is 44 chains, and 
diameter 14 ? 

Ans. 154 phaiss. 

5. How many square feet in 
a circle whose cireumference 
is 63 feet? 

Ans. 315 fe^t 



311. 7%e area of a einle gipen to find iht ditmeter and dt' 
cumfertnce. 

Rule 1. — ^Divide the area hy .7834, and tho square root of 
the quotient will be the diameter. 

2. Divide the area by .0795^ and the square root of the quo- 
tient will be the circumference. ' 



1. What is the diameter of a 
circle whose, area is 154 rods? 

7854 ) 154,0000 ( 196 ( 14 ro43. 
7854 1 



.• 



75465 24)96 
70680 96 



><■■ ' 



47740 
47124 

ftia 

2. The area of a eMte^ is 
78.^ ftet f lahat is its circum- 
ference ? Ans. 31.4 feet 



Rule.— MuMply liie longest and shortest diameters togethef, 
and the product by .7854 ; the last product will be the area 



3. I demand the length of a 
Bope to be tied to a hcnrse'b neck, 
that he may graze upon 7854 
square feet ofnew feed every 
day, for 4 days, one end of the 
rope being each day listened 
to the same stake. 

Ist circle contains 7854 feet 
-J-.7854=1QOOO^ and a/10000 
z=;100 diam^ •*f4=50 i^et, the 
Ist rope ; 2d circle contains 
15708-7-7854=20000, and V 
200009::141i, or 70i feet, sec- 
qm^ rope> 4c» 

Ist rope 50 
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Mfi^SUBATIOK OF SOLIDS. 



313—316. 



1. What is the arq^ of an 
oval, whose longest jdiameter 
is 5 feet, and shortest 4 feet ? 

5x4X.7854=15.708ft. Ans. 



2. What is the area of an 
oval whose longest diameter is, 
21, and shortest 17 ? 

Ans. 280^878. 



313. To find f^ arta^ or turface^ qf a globe or sphere. 

Rule. — ^Multiply the circumference by the diameter, and the 
product will be the area. 



1. How many square feet in 
the surface of a globe whose 
diameter is 14 inches, and cir- 
cumference 44? , 

44X14=616, Ans. 

2. How many square miles 
in the earth's surface^ it» cir- 
cumference being 25000, and 
its diameter 7957} miles ? 

Ans. 198943750. 



d. What is the area of the 
surface of a cannon shot, 
whose diameter is 1 inch ? 
Ans. 3.1416 inches^ 
4. How mjBiny square inches 
in the surface of an 18 inch 
artificial globe ? 

Ans. 1017.8784. 



814. Mensuration of Solitb teaches to determine the spaces ^included 
by cQDti^ous surfaces, and the sum of the measures of these mcludinW 
surfaces is the whole siuface of the body. The meastire of a solid is calf 
ed its solidity, capacity, content, or volume. The content is estimated by 
the number of cubes, whose sides are inches, or feet, or yards, &c. ccm- 
tained u) the body. 

315« Tfyfind ike solidity of a cube. (254) 

Rule. — Cube one of its sides, that is, multiply the side by 
itself, and that product by the side again^ and the last product 
will be the answer. 



1. If the le^th of the side 
of a cube be SS fbet, what is 
its solidity ? 

22X^X32=10648, Ans. 



2. How many cubic inches 
in a cube whose side is 24 
inches ? 

Ans. 13824. 



316. T\) find ihe sdifUty of a paratteloptpedon, (69) 

Rule.— Multiply the length b^ the breadth, and that produd 
by the depth ; the last product will be the answer* 



913^^319. masMUJULnami o> ^las. 
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1. What k til* Gflnteutof a 
parellelopipedoii whose leqgth 
U 6 feet, Its breadth 2i feet» 
and its depth I| feet ? 

6X^«dXl'7&=:96^ or 96i 
feet 



% KowmMsxf feet in a stick 
of hewn timber SO feet king, 
9 inches broad, and 6 inches 
thick? 

Ans. lllfbet 



317. Hfjtnd Hu aide of (he largest attek of timber (hat can 
he hewn from a round log. 

Rule. — Extract the square root of twice the sqnare of the 
semidiameter at the smallest end for the side of the stick when 
squared. 



9L The diameter at the 
smallest end being 24 inches, 
bow large square will the stick 
of timber hew ? 

Ans. 16.97 in. 



1. The diameter of a roirad 
log at its smallest end is 16 
inches ; what will be the side 
of the largest squared stick of 
timber that can be hewed firom 
it? . 

^8X8X2=11.31 in. Ans. 
• 318* 7hJtnd(he$olidiiiy6fapri9rn,crmfinder. 

RuLE.*-|ifidtipIy the area of the end by the length of the 
prism, for the content 



1. What is the content of a 
triangular prism, the area: of 
whose end is 2.7 feet, and 
whose length is 12 feet ? 
2.7X12=32.4 ft. Ans. 



2. What number of cubic 
ibet in a round stick of timber 
whose diameter is 18 inches, 
and length 20 feet ? 

Ans. 35.343. 



319. To find tKe solidity of a pyramid, or cone. 

Rule.— Multiply the area of die base by the height, and] one 
third of the product will be the content 

1. What is the content of 2. What is the content of a 

a cone whose height is 1^ triangular ppamid, its height 

feet, and the diameter of the being 14j| root, and the side^ 

bafee2ifeet? of its base bemg 5, 6 and 2 

^x^=ix^=^^:=^9 feet?' Ans. 71.035+. 

md 4x.7854x l2i-5-3=: 
20.453125, Ans. I 
12* 
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390. njIndikemmUytifatphm.* 

Rule.— Multiply the cube of the diameter by .5236, or mvl^ 
t^ly the square of the diameter by one 6th of the circumference. 



1. What is the content of a 
iphere whose diameter is 12 
inches? 12xl3XldX.5236 
sd904.7806, Ans. 



2. What is the solid content 
of the earth, its circumference 
being 25000 miles ? 

Aas. 26385614913 miles. 



€r|tll0ftl0« 



Sftl. 



ieaches to meuure all kinds of vetieli^ at pipes. 



hogsheads, banels; &^* 

Rule.— To the square of the bung diameter add the square 
of the head diameter ; multijHy the sum by the length, and the 
product by .0014 for ale gallons, or by .Q017 for wine gallons. 



1. What is the content of a 
(bask, whose length is 40 inch- 
es, and its diameters 24 and 32 
i nches? 

Sx^44B4x24x40bs64000,Aiis. 
64000X.0014==89.6 a. gal., Ans. 
64000X-00173BI08.8 w. ^., Ans. 



2. What is the content of m 
cask whose length is 20 incbr 
es, and diameters 12 and 16# 
^ A^^ $llJ3a.gal. 
•'™- 1 lae w. gal. 



8BCTION m. 



PHILOSOPHICAL MATTERS. 

Q. 0t Qf iFaU of fl^f «li9 HoTTfeci. 

S2ft. Heavy BotUei near the snrfaee of the earth, fall one foot the first 
qearler of asecood; three feet the second quarter, five feet the third qoar- 
tcr, mi sav'Ba feet the fourth quarter, equal to 16 foet the first second. 
Tve relo^^Ses acquired by felling bodies, are in proportion to the squares 
ef Ihe tines in which thejr fiill ; uat is, if 3 bullets be dropped at the same 
lipMi, swathe first be stepped at the end of the first second, the second at 
#e.«ni ef tfia secoad, end the third at' the end of the third, the first will 
Wewea 16 feet. Ike second j2xSa^) four times 16, equal to 64sLaacl 
(he Hfid (SX^aaf nme thass 16, equal to IM feet, and so on. Or, If fS 
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feet be multiplied bjr ao many of the odd mmiben. beginniiiff •! 1, as there 
are Mcoadf m the given time, these several prooucts will oe the spaces 
passed through io raeh of the several seeonds, and their sam will be the 
whole distance fallen. 

333. I%e vdoeifygwm to JM^ space Jtilimihroiu^ 

KjjjmEs — ^Divide the ydoci^ ia feet by 8, and the sqoue of 
the quotient will be the gpaoe Men through to acquire that 
velocity. 



1. From what height must 
a body fall to acquire the ve- 
locity of a eaoBon ball, which 
18 about 660 feet per second ? 
660^-8=8125, and 825X 
82ib=806i25ft.=l^ miles, 
Ana. 



2. From what height most 
a body fall to acquire a veloci* 
ty of IdOO fbet per second? 
Ans 23500 feet 



834. The time gwe$i to find the space fatten iknmgJu 

Rule.— Multiply the time in seconds by 4, and the square of 
the product will be the space fallen through in the given time* 



1. How many feet will a 
body fall in five seconds ? 

5X4=30, and 30X20=400 
feet, Ans. 

3. A stone, dropped into a 
well, reached the bottom in 8 
seconds; what was its deptii? 

3X4=13, and 13X13=144 
feet, Ans. 



3. Ascending bodies are re- 
tarded in the same ratio that 
descending bodies are acceler- 
ated ; therefore, if a ball, fired 
upwards, return to the earth 
in 16 seconds, how high did it 
ascend ? The ball being half 
the time, or 8 seconds, in its 
ascent: therefore 8x4^-33, 
and 33x83b=1034ft, Ans. 



335. The vdaei^ per eeeand given to JM (ke time. 

.Ri7i.E.^-Divide the given velocity hf 8, and one fbnrth part, 
of the quotient will be Sie answer. 



1. How long must a body 
be falling to acquire a velocity 
of 160 feet per second ? 

160-f^bs^ and 
eeconds, Ass. 



2L How lon^ most a body be 
fallimf to acquire a veloci^ of 
400 Net per second ? 

Ans. J3i seconifc 
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tf ¥ifE fAi& (W TtMkitT Mbit^. m=^4m. 



RuLiB.— 'Divide! thd nqfeMife fool of th^ c^pttce fiillefi thnm|^ 
by 4, and the c[uotieiit will be the time. 

L In how maliy aeeondi^iQ 
a body fkll 400 feet ? 
V4O0br5IO» ifid 



^ In haivtnmnfkeQdiidls will 
a bullet fall throuffh a space of 

noasiedc? 



337. To find ikt vdodhf per aeeand, mlh iMch a body wiU 
iegin to descend at any d&mdt fivm fht eoMe avalface. 

Ritlb.-oAb' the sqtiard of tlie darth'a 0emi-diamete)f is t<^ 16 
fetly io is the sqtiare of any other distance firom the earth's cen^ 
Ire, inversely, to the velocity #ith which it beg^ to descend 
per second. 



1. Admitting the semi-diamor 
ter of the earth to be 4000 
miled, with what velocit]^ ^er 
second will a body begin to 
descend, if rdsed 4000 miles 
above the earth's surface ^ 

As 4000X4000 : 16 : : 8000 
X8000 : 4 feet, Ans. 



2. How high abev^ the 
earth's surface must a ball be 
raised, to begin to descend 
with a velocity of 4 feet per 
second ? 

An9. 4000 miles. 



328. Thfind (he ydocibf acquired by afalimg body^per second^ 
aX (he end of any given period oftxme, 

RuuB^— Multiply the perpendicidar i^wce Men tbioilgh by 
64^ and the square root of the product is the velocity reqmred. 

% If a ball M 484fe9tiii 
5i seconds, with what velocity 
idll it strike ? 

AnB.17& 



1. What velocity per second 
does a ball acquire by falling 
233 feet? 

225X64=14400, and 
V14400±:12a, Xns. 



S29. The vetociti u&h whMk a bo^ strikes given to findUi^ 
space fallen fhrougL 

ltotK.-~Divide the square of the velocity by 64, and the 
q[aotient will be llic space required. 

9l If a stream mote with a 



I. IfabidI strike the ground 
with a velocity of 56 feet per 
second, from what height did 
itfUl? 

56X56^^4=49 feet, Ans. 



velocity of 12.649 feet p«r 
second, what is its peipendicn- 
krftU? 

ABS.2ilb«t 
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390. To find the force with ivhidi afaUing body will strike. 

Rule.— 31 ultiply its weight by its velocity, and Uie product 
will be the force. 



1. If a rammer for driving 
piles, weighing 4500 pound^ 
fidl through the space of 10 feet, 
with what force will it strike? 
V10X64=:25.3=velocity, and 
25.3x450Q=1138501b. Ans. 



2. With what force will a 
4^1b. cannon ball strike, drop- 
ped from a height of ^ feet Y 
Ans. 50401b. 



831. The time of a vibration/in a cycloid, is to tlie time of a heavy 
body's descent through half its length as the circumference of a circle to 
its diameter^ therefore to find the lengUi of a pendulum vibrating seconds, 
since a fallmg body descends 193^ inches m the first second, say, as 
S.1416X3'1416 : Ix t : : 193.5.19.6 inches=4 the length of the pendulum, 
and 19.6x2=39-2 inches, the length. 

333. To find the length qfapendvhan that tmU awing any 
given time. 

fiuiiE. — Multiply the square of the time in seconds, by 39J^ 
and the product will be the length required in inches. 

1. What are the lengths of three pendulums, which will swing 
respectively i seconds, seconds, and two seconds P 

.5X.5X39.2=9.8 in. for i seconds. ) 
lXlX39.a=39ifin. for seconds. VAns. 
2X3X39i2b;=156.8in. for 2 seconds. ) 

2. What is the length of a pendulum, which vibrates 4 timed 
in a second ? .2^X.25x39i2iz:2.42 inches, Ans. 

3. Required the lengths of 2 pendulums, which will respec- 
tively swing minutes and hours ? i 

60X60X39.2=141120m.=2m. 1200 feet ? .^ 
3600x3600x39Ji=508032000=8018m. 960 feet S 



333i To find the time which apenduhim of a given length wiU 
swing. 

Rui,E.—Dividc the given len^ by 39.2, and the square root 
of the quotient will be the time in seconds. 

1. In what time will a pendulum 9.8 inches in length vibraite? 

iV/9.8-r39Jfc=.5, or i second, Ana. 



142 or m lstciu S94yasft>saB. 

fL I obfleired that while a ball was fUlinir ftom tSbt tap of a 
■teeple, a pendolum 2.45 inches lon g, made 10 vibr atiops ; what 
was the height of the steeple ? s^t:45Z:^Ji^"2S6. and 3&X 
10=2^ ; then 2.5x4=10, and 10X10=100 fbet, Ans. 

334. To find ihc dipth of a well hy dropping a Hone wh it 

Rule. — Find the time in aecoads to the hearing of the stone 
■trike, by a pendulum; multiply 73088 (=l«x4Xll4d; im 
feet beinfir the distance sound moves in a second), hy the tiiM 
in secon£ ; to this product add 1304164 (=Che square ef 11^), 
and from the square root of the sum take 11^; divide the 
square of the remainder by 64 (=16x4|, and the quotient will 
be the depth of the well in feet; aad if tne depth be divided by 
11^, the quotient wiU be the tioie of the sound's ascent, whic ' , 
taken from the whole time, wUl leave the time of the stone's 
descent 

1, Suppose a stone, dropped into a welljia heard to strifei9 the 
bottom in 4 seconds, what is the depth of the weU ? 

V73088X44-1304164— 1142^=121.53, and 121,58Xl«-S3-^ 
64=230.77 feet, Ans. Then 230.77^1142=.2 of a second, the 
ioond's ascent» and 4«njfcs;3i8, seqoxu^ aDDoeVi daicenC 



g^. ^f t^e &Hier. 



836. It is a princi(»Ie in laetphQnicf tM tbe powcir \fi to ttw^ w^igla a^ 
the velocity of the weight i# to tl^ velocity of tjie pqwer. 

936. 7hfindwh4Uw0^Hm0^Hhcikme^byagivenpou^ 

RuLJS. — ^As the distaiK& between the body to be raised or 
^alsnoed, «nd the fulcrum, or prop^ is to the distance between 
the prop and the point where the power is applieidiSO is. the 
power to the weight which it wi)l balance. 

1. If a man weighing 160 Ib^ rest on a lever 12 ^t tqng, 
what weight will he balance on the otii^^ end,, supposing the 
prop to^elfooX from the weigh^,^ 1 : It ;: 160 : 176Q lb. Ans. 

2. At what distance from at weight of 1440 lb. must a prop 
lie plaqei so that a pawet of 160 Ik ^»pkied 9 £det frooi the 
prop may balance it ? 1440 : 160 ; : 9 : 1 foot, Ana^ 

£L In giving directions for ^laking a chaise, the length of the 
shafts between the sjdetree and ba^ band being settled a,t 9 
feet, a dispute arose whereabout on the shafts the centre of the 
^edf shonl4 be fixed ; ^e diaise mah^i advised to piaoe it. 30 
inches before the axletree; others supposed that 20 inches 
would be a sufficient incumbrance ftr the horse. Now suppoe- 
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ing two passengers to weigh 9 ewt and the body of the chaise 
I cwt. more, what will the horse, in both these cases, beari 
more than his harness ? ^«>a 5 ^^^t ^^* ^ ^^ ^^^ 

^^' \ 77J lb. in the second. 



337. Rui.s^ — ^As the diameter of the axle is to the diameter 
Df the wheel, 6o is the power ap2>]ied to the wheel to the weighl 
sobpended o& the sjeIo. 

1. If the diameter of the axle be 6 inches, and Uiat of the 
wheel be 48 inches, what weight applied to ttie wheel will ImJ- 
ance 1268 lb. on the axle ? 48 : 6 : : 1268 : 158 lb. Ans. i. 

2. If the diameter of the wheel be 50 inches, and that, of the 
axle 5 inches, what weight on the axle will 2 lb. on the wheal 
balance.' 5 : 50 :: 2 : 201b. Ans. 

3. If the diameter of the wheel be 60 inches, and that of the 
axle 6 iliches, what weight at. the axle will balance 1 lb. on the 
vheel.9 Ans. 101b. 



338. The power is to the weight which is to be raised, as the 
distance between two threads of the screw, is to the circum- 
ference of a circle described by the power applied at the end 
of the lever. 2\> Jmd ffie circumference of iJu circle ; multiply 
twice the length of the lever by 3.1416 ;. then say, as the cir- 
cumference is to the distance between the threads of the screw, 
so is the weight to be raised to the power which will raise it 

1. The threads of a screw are 1 incji asunder, the lever by 
which it is turned, 30 inches long, and the weight to be raisecL 
1 tonri:2240 lb.; what power must be applied to turn the sclreW? 

30x2t=i60, and 60X3.1416=188.496 inches, the circ. 
Then 188.496 : 1 : : 2240 : 11.88 lb. Ans. 

2. If the lever be 30 inches (the citcumference of which is 
188.496), the threads 1 inch asunder, and the power 11.86 lb., 
HFhat weight will it raise ? 

1 : 16a496 : : 11.88 : 2240 lb. nearly, And. 
9. Let the WBight be 2240 lb., the power 11.88 lb., and th0 
leter 30 itiehes; what id the distance between the tht^nds? 

Ans. 1 inch, nearly. 
4 If the power be 11.88 Ih^ tim weight 2240 Ih., and the 
Iteadr 1 inch asuadei^ what is th» losgth of the lever ? 

Ans. 3d inches, near^o 



SBCTIOIf IV. 



MISCELLANEOUS QUESTIONS. 



339. 1. What number taken &om the square of 48 will leave Iff 
times 54 ? I Ans. 1440. 

2. What number added to the dldt part of 3813, will make 
the sum 300? Ans. 77. 

3. What will 14 cwt of beef cost, at 5 cents per pound ? 

Ans. $78.40. 

4. How much in length that is 8f inches wide, will make 
a square foot ? Ans. 17^ inches. 

5. What number is that to which if ^ of |^ be added, the 
Slim will be 1 ? . ^ Ans. ^ 

6. A father dividing his fortune iimong his sons, gave A 4 ae 
often as B 3, and C 5 as often ,as B 6; what was the whole 
legacy, supppsing A's share $5000 ? Ans. $11875. 

7. A tradesman increased his estate annually by £100 more 
than i part of it, and at the end of 4 y^ars found that his estate 
amounted to £10342 3s. 9d.; what had he at first? Ans. £4000. 

8. A person being asked the time of day, said the time past 
noon is equal to ^ of the time till midnight ; what was the 
ime ? Ans. 20 minutes past 5. 

9. The hour and minute hand of a clock are together at 12 
Q^clock; when are they next together? Ans. Ih S^sUm. 

10. A young hare starts 40 yards before a greyhound, and 
is not perceived by him till she has been up 40 seconds ; she 
scuds away at the rate of 10 miles an hour, and the dog on 
view makes after it at the rate of 18. In what time and di£h 
tance will the dog overtake the hare ? 

Ans. 60^s. time, 530 yds. distance. 

11. What part of 3d. is ^ part of 2d. ? Ans. |, 

12. A hare is 50 leaps before a greyhound, and takes 4 leaps 
to the greyhound's 3 ; but 2 of the greyhound's leaps are at 
much as 3 of the hare's ; how many leaps must the hound take 
to oatch the hare ? If 3 : 1 :: 1 :-^ the hare's gain. 

2 : 1 : : 1 : ^ the hound's gain. 
Then j-^=i, and ^J : | : : 4 • 5^=300, Ans. 

13. A post is ^ in the sand, ^ in the water, and 10 feet 
aboTO the water ; what is its length ? Ans. 24 feet 
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14. A man being asked how many sheep he had, said, if he 
had as many more, half as many more, and 7j. sheep, he 
should have 20 ; how many had he ? Ans. 5. 

15. In an orchard ^ the trees bear apples, ^ pears, ^ 
plums, and 50 of them cherries ; how many trees are there 
in all? Ans. 600. 

16. A can do a piece of work alone in 10 days, B can do it 
in 13; in what time will both together do it? Ans. 5^^ days. 

17. What is the difference between the interest of £350 at 
4 per cent, for 8 years, and the discount of the same sum at the 
same rate, and for the same time ? Ans. £27 3=^. 

18. Sound moves at the rate of 1142 feet in a second ; if the 
time between the lightning and thunder be 20 seconds, what is 
the distance of the explosion ? Ans. 4,32-|-mile6. 

19. If the earth's diameter be 7911 miles, and that of the 
moon be 2180, how many moons will be required to make one 
earth ? Ans. 47.788-f . 

20. If a cubic foot of iron were drawn into a bar i of an inch 
square, what would be its length, supposing no waste of metal ? 

^^^ ^^^ ^^-27648in.=2304ft. Arife. 

.25X26 

21. A lent B a solid stack of hay, measuring 20 feet every 
way ; some time after B returned a quantity measuring every 
way 10 feet ; what proportion of the hay is yet due ? Ans. 4. 

22. A general disposing his army into a square, finds he has 
284 soldiers over and above, but increasing each side by one 
soldier, he wants 25 to fill up the square ; how many soldiers 
had he ? Ans. 24000. 

340. 23. Supposing a pole 75 feet high to stand on a horizon- 
tal plane, at what height must it be cut off, so as that the top 
of it may fall on a point 55 feet from the bottom, and the end 
where it was cut off, rest on the stump or upright part ? 

Rule.*— From the square of the lenffth , 
of the pole (i. e. the sum of the hypoihe- 75x75-^5x66=71 ^ ft. Ans. . 

nuse and perpendicular) take the scjuare — ■- "4* 

of the base 5 then divide the remainder 76X* 

by twice the length of the pole, and the quotient will be the height at which 

it must be cut on. 

24. Suppose a ship sail from lat 43® N. between N. and E. 
till her departure from the meridian be 45 leagues, and the 
sum of her distance and difference of latitude be 135 leagues ; 
what is the distance sailed, and the latitude come to ? 

135X135-45X45 lea. m. 135-60=751. dis. s'd. } 

).S 



-=60=180t=3** of lat. 43°+3®=:46® come to. 



135X2 Am- 

13 



t 
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341. 25. Four menf bought a grindstone 60 inches in diame- 
ter ; how much of its diameter must each grind otf to have 
an equal share of the stone, if one grind iiis share first, and 
then another, till the stone is ground away, making no allow- 
ance for the eye ? " ' 

RoLjc.— Divide the sauare of the diameter by the number of men, sub- 
tract the quotient from the square, and extract the square root of ihe re- 
mainder, which is the length of the diameter, ailer tlie first share is taken 
off; and by repeating the latter part of the process, all the several shares 
may be found. 

60 X^0-7-4=9 00, the subtrahend. 

V3600--^00==51.96-|- and 60— 51.96=8.04, Ist share. 

V r2700— 900 =42.4$^- and 51.96— 42;42=9.54, 2d share. 

^800—900=30. and 42.42—30=12.42, 3d share. 

and 30, 4th's share. 

26. Suppose one of those meteors called fireballs to move 
parallel to the earth's surface, and 50 miles' above it, at the 
rate of 20 miles per second; in what time will it move r6und 
the earth .^ 

The earth's diameter being 7964 miles, the diameter of the 
orbit will be 7964+50x2=8064, and 8064x3.14I6z=:25333.8624, 
its circumference. Then 25333.8624-r-20=1266.69312s.=21' 
6" 41'" 3^'" 13"'" 55""" Arts. 

27. When first the marriage knot was tied betwixt my wife and me. 
My age with hers did so agree as nineteen does with eight and three ', 
But iUter ten and half ten years we man and wife had been, 

Her age came up as near to mine as two times tliree to nine. 

wTiat were our a^es at marriage ? Ans. 57 and 33. 

28. A body weighmg 30 lb. is impelled by such a force as to 
send it 20 rods in a second ; with what velocity would a body 
weighing 12 lb. move, if it were impelled by the same force ? 

Ans. 50 rods. 

29. In a thunder storm I observed by my clock that it was 
6 seconds between the lightning and thunder; at what dis- 
tance was the explosion 7 Ans. 6852 ft.z=:l.i.j^ miles. 

•: . 30. There is a square pyramid, each side of whose base is 30 
' inches, and whose perpendicular height is 120 inches, to be 
divided into three equal parts by sections parallel to its base ; 
what will be the perpendicular height of each part ? 

30X30X40=36000, the soliditv in inches. Now J of this is 
24000, and i is 12000. Therefore, as 36000 : 120X120X120 

5 24000 : 1152000 ? 

•• i 12000: 576000 S Then, V^ 1152000=1 04.8. Also, 

V%760ob=83.2. Then 120—1048=15.2, length of the thick- 
est part, 'an4 104.8—83.2=21.6, length of the middle part; 
'Consequently, 83.2 is the length of the top part 
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31. I have a square stick of timber 18 inches by 14, but one 
with a third part of the timber in it, provided it be 8 inches 
deep, will serve ; how wide will it be ? Ans. lOi inches. 

32. There are 4 spheres, each 4 inches in diameter, lying so 
as to touch each oUier, in the fbrm of a square, and on the 
middle of this square is put a fifth ball of the same diameter; 
what is the distance between the two horizontal planes pass- 
ing through the centres of the bailer? 

^42 +42 -4-2z=2.828+ inches, Ans. 
&3. There are 2 balls, each 4 inches in diameter, which 
touch each other, and another ball of the same diameter is, so 
placed between them that their centres are in the same vertical 
plane ; what is the distance between the horizontal planes which 
pass through their centres ? ^pll^=3.464-in. Ans. 

34. A military officer drew up his soldiers in rank and file, 
having the number in rank and file equal ; on being reinforced 
with diree times his first number of men, he placed them all in 
the same form, and then the number in rank and file was just 
double what it was at first ; he was again reinforced with tmree 
times his number of men, and after placing the whole in the 
same form as at firsts his number in rank and file was 40 men 
each ; how many men had he at first ? Ans. 100. 

35. If a weight of 1440 lb. be placed 1 foot from the prop, at 
what distance from the prop must a power of 160 lb. be applied 
to balance it? Ans. 9 feet 

36. Three men wishing to carry a stick of timber, which is 
of uniform size and density, and 30 feet long ; if one man takes 
hold at one end of the stick, how far from die other end must 
the other two take hold together, that each may bear an equal 4 
portion? Ans. 7i feet. 

The centre of gravity being in the middle of the stick, we may rmrd 
its weig-ht as all accumulated in that point, and the stick itself as a lever if- 
supporting it ; and then the parts borne will be inversely as the distances 
from the miadle, and the reverse, i. e. the man at the end beine^ L5 feet 
/rem the middle, the 2 must be A of 15, or 7.5 feet from the miodle, and 
15— 7.5=7.5=lhe distance from tne end. 

Where ought the 2 men to take hold in order to carry I of 
the stick ? 

Tho one being 15 feet from the middle, the *ioo, in order to carry's 
times as much, must be l>3d of 15=5 feet from the middle, and 15 5^ 
10 fl., the distance from the end. 

37. Suppose a pole 100 feet high, to be 24 inches in diame- 
ter at the ground, and 4 in. do. at tiie top, and a vine IJ inch 
in diameter at the ground to run up this pole, winding round 
every 3 feet, and gradually diminishing so as to come to a point 
at the top of the pole, what is the length of the vine ? 

Ans. 162 feet, lL94i inches. 



SECTIOjr T. 



PRACTICAL RULES AND TABLES. 



342. MEASURES OF CAPACITY. 

The English Winchester bushel, containing 2150.4 cubic 
inches, or 77.6274 lb. avoirdupois, of pure water, at its maxi- 
mum density, is established, at the custom-houses in the United 
States, as the standard of dry measure ; and the Wine gallon of 
23] cubic inches, or 8.339 lb. of water, as above, is established 
as the standard of liquid measure. The above are also the. 
measures established by law in Vermont and some other states. 
But in New York, according to their revised laws, the legal 
bushel contains 2211.84 cubic inches, and the liquid gallon 
221.18' cubic inches. 

In measuring coal, lime, ashes, and some other articles, it is 
customary to use a larger measure. In Vermont the bushel ^ 
for these articles is established by law at 38 quarts, of which 
the common bushel holds 32, but in most places the bushel for 
cqal, &c. contains 40 quarts. 



Measures. 


bush. 


qts. 

32 
38 
40 


cubic inches. 


cubic feet. 


Winchester measure, 
Vermont coaJ, &c. measure, 
Common coal, See. measure. 


1 
1 
1 


2160.4 
2553.6 
2688. 


1.24445 
1.47777 
1.5555 



1 cubic footi;=0.80356 bush. Winchester measure. 

1 cubic foot::;=0.67669 bush. Vermont coal, &c. measure. 

1 cubic foot=0.64285 bush. com. coal, &c. me^asure. 

343. Th find how many bushels any bin, box, or coal-hmst 
will contain. 

Rule. — Find the content in feet, and multiply it by the decimal of a 
bushel standing* against 1 cubic foot in the above table; 

4 EXAMPLES. 

1. The dimensions of a coal-box were length 12.5 ft., height 
3,4 ft., width at the top 3.94 ft., width at the bottom 2.7 ft.; how 
many bushels of each of the above, measures will It hold ? 
3.94+2.7=6.64, and 6.64-^2=3.32, and 3.32 X 3.4 X12.5=141J 
cubic feet Then 141.1X0.8 =112.88 bush. Win. 

14] .IX 0.677= 95.52 buah. Vt coal meas. 
141.1X0.64 =: 90.30 bush. com. coal meas. 

2. If a coal-house be 50 feet lon^, 40 feet wide, and 20 fbet 
high, how many bushels will it hold ? 

50X40X20=40000 cu, ft., ami 40000X0.67669=27067 b.Vt. m. 
60X40X20=40000 cu. ft., and 40000x0.642Q.fc=25714 b. c. m. 



Mi,^i6, 
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344. Htmng two dunenmru tnfeit of a hm, box, or eod'hmaej 
to find tohat the other miut be in order to hold a given quaniii^. 

Rule. — Multiply the given dimensions together for a divisor, and multi- 
ply the ffiven quantity by the cubic feet in a bushel, as expressed in tb« 
above taole 3 the quotient will be the other dimoisicMi. 

1. A coal-box is 25 feet wide and 4 feet long ; how high 
must it be to hold 10 bashels ? 
2^X4=10 divisor, 10x1. 4777=14.777 & 14.7T7^10i«1.4Tn A.a»lft. 6|ia. 

2.5x4«s]0 divisor, 10Xl.5d65»16.566 dt l5M6^\(hxslM65 fi,^l ft.6f in. 
£. If I build a cosd-house 40 feet wide and 18 feet high, how lonr must it 
be to hold 90000 bushels common coal measure 7 Ans. 64.81 feet. 

3. I have a garner of wheat which is 20 feet long, 8 feet 
wide, and 6 feet high ; how nianV' bushelB are there? 

Ans. 20X8X6X0.8=768 bushels. 

4. How high must the above gamer be to hold 1000 bushela 
of wheat ? 

Ans. 20X8=160 for a divisor, and 1000X1^44=12444 
for a dividend. Then 1244.4-r-160=7.77 feet, for the height 
of the gamfir. 



34». TABLE FOR CYLINDRIC MEASURE. 



Area. 



Area. 



0689 
2.1817 
^.4048 
2.6393 
2.8847 
3.1416 
3.4082 



Area. 



25" 
27 
28 
29 
30 
31 
32 



3.6863 
3.9763 
4.2760 
4.68C9 
4.9087 
5.2414 
6.6851 



Area. 



Area. 






Area. 



13 
14 
15 
16 
17 
18 



0.7864 
0.9218 
1.0691 
1J227^ 
1.3963 
1.5762 
1.7671 



19 
20 
21 

22 
23 
24 
26 



33 
34 
36 
36 
37 
38 
39 



5^^ 
6.3050 
6.6813 
7.0686 
7.4667 
7.8768 
8.2967 



40 
41 
42 
43 
44 
46 
46 



8.7179 
9.1684 
9.6211 
10.0847 
10.6692 
11.0447 
11.6410 



47 
48 
49 
50 
61 
62 
63 



12.04^2 
12.6664 
13.0964 
13.6364 
14.1861 
14.7479 
16.3201 



The colunm marked diameter is the diameter in inches, and the column 
marked area is the area of a section of the cylinder in feet and decimal 
parts. To illustrate the use of this table, I will give a few examples, viz. 

1. How many cubic feet in a round stick of thnber, 20 feet 
long, and 18 inches diameter ? 

Look in tlie table under the head of diameter, and against 18 
in tiie column of areas is 1.7671, which multiplied into the length 
in feet, will give the number of cubic feet such stick contain^-— 
that is, 1.7671 X20=35.342 cubic feet 

2. How many cubic feet in a round log 24 inches diameter 
and 16 feet long ? Ans. 3.1416X 16=50.2656 cubic feet 

8. Suppose the mean diameter of a cask to be 3 feet, and 
ixa lensfth 5 feet, how many cubic feet will it contain, and how 
many bushels of wheat will it hoW ' 

Ana.'7.0686X5=35.343 cubip ft., which X0^=28.2744 \$mk 
13* 
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TABLE OF SQUARE TIMBER MEASURE. 


m 




^i-^ 








-i^-j 




i 


J».a 


i 


Ik % 


I 


Mi 


i 


SgD 


■g 


-SS^ 








3* = 


•g 


= 


< 


if 




pi 


|l 


u 


F 


8 


^ 


0.4444 


TS 


15 


1.0833 


To 


JO 


2.2-ja2 


21 


31 


a0025 




9 


05000 




14 


1.1666 




21 


333.33 






3.3083 




10 


0.5555 




15 


15500 


17 


17 


2.00f!!» 






3J541 




11 


0.G111 




16 


1.3333 




18 


2.1250 




24 


3.5000 




12 


0.66(}li 




17 


1.4160 




19 


25+30 






3.6458 




13 


0.72-i! 




18 


U-iOOO 




20 


2.3611 






a7916 




14 


0.7777 




13 


1.1736 




21 


2.4971 




27 


a9375 


» 


9 


0.5(i95 




14 


1.2638 




22 


3.5972 


22 




3.3611 




10 


0.6250 




15 


1.3541 


18 


18 


25500 






3.5136 






0.6675 




le 


1.4444 




19 


2.3750 






a6666 




12 


0.7500 




17 


1.5344 




20 


2,5000 






3.8191 




13 


0.8125 




18 


1.6250 




21 


2.6250 




m 


3.9722 




U 


0.8750 




14 


1.3611 




23 


2.7.100 






4.1250 




15 


0.92.55 




15 


1.4583 




23 


2.8750 


23 


s 


a6736 


xo 


10 


0.6944 




16 


1.5555 


19 


19 


2.5069 




21 


a8a33 




11 


0,7fi38 




17 


1.6528 




20 


2.6388 




25 


a9930 




12 


0.833:1 




18 


1.7916 




21 


2.7708 




26 


4.1528 




13 


0.909S 




19 


1.9472 




23 


2.9038 




27 


4.3135 




14 


0.9722 


15 


15 


1.5625 




23 


3.0347 


34 


24 


4.0O0O 




15 


1.041H 




lt> 


1.66(S6 




24 


3.1414 




35 


4.1666 




10 


1.1111 




17 


1.7708 




25 


3.2986 




26 


4.3333 


11 


U 


0.8403 




18 


1.8750 


20 


20 


2.7777 




27 


4.5000 




12 


asKse 




19 


1.9791 




91 


2.9166 


25 


25 


43403 




13 


0.9932 




30 


2.0633 




22 


3.0)55 




26 


4.5138 




14 


t.06()6 


16 


16 


1.7777 




23 


3.1944 




27 


4.6875 




13 


1.1458 




17 


1.8888 




24 


3.:jJ3:j 


26 


26 


4.6944 




If 


J. 2222 




18 


2.0000 




35 


3.4722 




27 


4.8750 




17 


1.21)84! 




Id 


2.1111 




26 


3.6111 


^ 


27 


5.0625 



KKTLKVKTIOV OT TBK TABLE OP R^OABE TINBEK XXAIUKX. 

Ihe <iie of (he timber in incbci, and tlw 

faieclionormpta aiipk in feet; lo that if 

. . . F two fiHl colonuii, and muliifriy iti length 

iba third column, mariied " ireas of Bectioui," 

pvti wUcb fucb (lick of 



tMrd column crolsina the *i 
you Gad ihe ti» of the atick 

iho product wUl 



Whit number of cubic feet in a stick of timber 18 br 19 
wAfx, sod t25 ffeo^ long ? Ana. l.S7S>^Se5=:4&875 cuIho Mat 



947,348. 
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347. To detenmne how big* a tliek tfou eon htw $^puare out 
qfa round log (317), and how b^ a round log i$ rtquvrtd to 5e, 
to make a squart stick of given dimenaions,r-'ln the first case, 
multiply the diameter of the log by 0.7071, the natural sine 9i 
45^ ; and in the second case, mcdtiply the side of die stick 
required by 1.4142, the natural secant of 45®. 

EXAMPLES. 

1. How big will a log square (hat is 3.5 feet diameter? 
Ans. 0.7071X2.5=1.76775 feet for one side of the square. 

3. A stick of timber, is required IJS feet square ; how large a 
round log is required to make it ? 

Ans. 1.4143X1.5=^1313 feet diameter. 

348. To take off (he corners of a square so as to form <m 
oetagon,-^MvLitxply the side of the square by 0.^939, and the 
proouct will be the distance to measure from the comers to 
form the optagon. Deduct "tvrice the product firom the side of 
the square, and it will leave one side of the octagon required. 

EXAMPLE. ^ 

ABCD 18 atower, 20 
feet square, on which 
an octagon is to be 
erected; yvhzt will be 
its side, and what dis- 
tauce from the comer 
to the octagon post 7 

Ans. AB=20X E 
O.J929=« 5.853 = AF 
and AB— AF— <}B= 
F6s=8.284 for one side ^ 
of the octagon. 

If a diagonal square, 
as HIKL, is required 
to be formed on the 
above said sauare tow- 
er, then multiply one 
side by 0.7071 (360), 
and the product will be 
one side of the inscribed 
diagonal square. That 
is, ABa^x0.7071«: 
U.14S«HI. HL, KL 
orKI. 

If the side of a square tower be 16 feel, what will be the skIb 
of an octagon erected upon it? Ana. dj6373 feel 



A F 


I G B 


// 


\^ 


\\ 


// 


\\ 


// 
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349. The most B 

common pitch for 
roofs of bamfiL is to 
rise one third of the 
length of the beam, 
as KB=:i of AE=:8. 

R00& of one and ^ 
a half story houses 
are usually pitched 
at about 20^^ as KC, 
and two story houses, 
or hi|[her, the roof is ^ 
ttsuaSy raised one 
fourUi of the length 
of the beam, as KD. 

Braces are gener- 
ally placed equidis- 
tant each way from the comer, aib^G, but somet^es farther 
one way than the other, as HI. . % 

To find the length of rafters when they rise one tnird of the 
length of the beam, multiply one half the length of the beam 
or the base of the rafter by 1.20185 ; and to get the len^ of 
studs under the rafters, multiply so much of the base as is con- 
tained between the foot of tbe rafter and the foot of stud by 
0.6666. Consequently the half length of the beam, 12X1*^ 
(omitting the other figures), is 14.4 for the length from A to B ; 
and if «i stud la, placed 9 feet from the foot of the rafter, its 
length will be 0.6666x9=6 feet 

If the roof is raised 30 degrees to C, then 12xl>15468z=: 
13.856 for the length of the rafter ; and the length of studs 
under the rafter will be obtained by multiplying as above by 
0.577a5. 

If the roof rises one fourth of the length of the beam, then 
12xl-118034=:ia416 for the length of the rafter; and the 
length of the studs in this case w5l be half the distance from 
tiie foot of the rafter to the fpot of the stud. 

For the length of braces subtending a right angle, and ex- 
tending equidistant each way, multiply the length of, one of 
the sides containing the right angle by 1.4142; or if you have 
the brace, and wish to know how far from the corners to 
make the mortices for it, multiply the length of the brace by 
0.7071. 

' The brace PG is 6 feet etteh way fifom the comer, and 
6X1.4142=8.485 its length. The brace HI is found by th« 
last case of rafters, thus 8X1.118=8.944 its length. They 
may also be found by iie aqoar* root (968) 



360. 
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350. Logs, in the state of New York, and some other places, 
are calculated by number ; a log 13i feet long and 22 inches 
diameter being considered one log, dtnd logs of other diameters 
and lengths cdculated according to their cubic quantities. On 
this principle the following table is constructed, in which the 
lefl hand column is the diameter of the logs in itches, the tpp 
line the length in feet, and the figures at the angle of meeting 
the number of logs and decimal parts. 

LOG TABLE— LOG MEASURE. 



10 

11 

12 
13 
14 
15 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 



8 



.122 
.148 
.176 
.206 
.240 
.275 
.313 

.441 

.489 

.540 

.592 

.64a 

.705 

.765" 

.827 

.892 

.960 

1.029 

1.101 

1.176 

1.262 

1.332 

1.414 

1.499 

1.685 

1.676 

1.767 

1.861 

1.958 



.137 
.166 
.197 
.232 
.270 
.309 
.352 
.398 

M 

Hb 

.607 

.666 

.729 

.793 

.861 

.930 

1.003 

1.080 

1.157 

1.238 

1.322 

1.408 

1.498 

1.691 

1.686 

1.783 

1.885 

1.988 

2.094 

2.203 



10 



.153i 
.185 
.219 
.257 
.300 

.3 

.4 

.496 

.651 

.611 

.675 

.740 

.810 

.881 

.956 

1.034 

1.115 

1.200 

1.236 

1.376 

1.469 

1.666 

1.666 

1.767 

1.874 

1.981 

2.095 

2.209 

2.327 

2.448 




.2 

.283 

.330 

.378 

.430 

.487 

.606 

.672 

.742 

.814 

.891 

.961 

1.062 

1.137 

1J226 

1.320 

1.416 

1.614 

1.616 

1.721 

1.831 

1.944 

2.061 

2.179 

2.304 

2.430 

2.560 

2.693 




.810 
.888 
.972 
1.067 
1.147 
1.240 
1.338 
1.440 
1.643 
1.661 
1.762 
1.878 
1.998 
2.121 
2.248 
2.377 
2.614 
2.661 
2.792 
2.937 



.198 
.240 
584 
.336 
.390 
.447 
.609 
.676 
.643 
.717 
.794 
.877 
.962 
1.063 
1.146 
1342 

1.449 

1.660 

1.672 

1.789 

1.909 

2.034 

2.164 

2.: 

2. 

2., 



2.871 
3.025 
3. 



1823 



13^ 

.207 

.250 

.297 

.349 

.406 

.466 

.629 

.697 

.669 

.745 

.825 

.910 

1.000 

1.093 

1.190 

1.291 

1.396 

1.606 

1.620 

1.737 

1.869 

1.986 

2.115 

2.249 

.387 



388 2 

,436 2.62912 
677 2.675 
2.723 2.82812 



2.983 
3.142 
.306 



14 115 16 




6801 



1.447 

1.661 

1. 

1.800 

1,926 

2.066 

2.191 

2.331 

2.474 

623 
2.774 

.933 
3.092 
3.257 
3.427 



.228 

.276 

.328 

.385 

.450 

.516 

.687 

.664 

.742 

.827 

.917 

1.012 

1.110 

1.216 

1.322 

1.434 

1.650 

1.672 

800 

1.929 

2.064 

2.203 

2.347 

2.497 

2. 

2.811 

2.972 

3.142 

3.313 

3.4M) 

3.672 



6512 



.244 

.296 

.360 

.412 

.480 

.650 

,626 

.708 

.792 

.882 

.978 

1.080 

1.184 

1.296 

1.410 

1.630 

1.664 

1.784 

1.920 

2.058 

2.202 

2.360 

2.604 

2.664 

828 

2.998 

3.170 

3.362 

3.534 

3.723 

3.917 



17 18 



.259 

.314 

.372 

.437 

.610 

.684 

.666 

.752 

.841 

.947 

iJ.039 

1.147 

1.268 

1.377 

1.458 

1.626 

1.767 

1. 

2.040 

2.176 

2.339 

2.497 

2.660 

2.830 

[3.006 

3.186 

3.368 

3.661 

3.766 

3.956 

4.161 



8952 



.274 
.332 
.394 
.464 
.540 
.618 
.704 
^6 



.992 
1.100 
1.216 
1.332 
1.468 
1.686 
1.722 
1.860 

.006 
2.160 
2.314 
2.476 
2644 
2.816 
2.996 
3.182 
3.372 
3.666 
3.771 
3.976 
4.188 
4.406 



USE OF THE TABLE. 

I have four logs, one is 14 in. diameter and 13A fl. long, one 21 in. and 17 ft., 
one 30 in. and 16 ft., and one 36 in. and 12 ft. Ioug:*how many logs hav«i|i, 
log measure 7 

.405 
1.147 
2:202 
2.248 



Against 14 under 13A we find 

" 21 *^ 17 ^' 

" 30 " 16 " 

u 36 « 12 " 



^ 



Ans. 6.002 logs, or a little more than 6 \o^ 
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351. Logs for rawing are usually calculated according to the 

Soantity of square edged inch boards which they will make b^ 
elng Hawed. To facilitlte this calculation, namerous tables 
IftTe been constiucted, but generally on erroneous prinoiplea, 
uot being proportioDed to the cubic quajititiee in the logs. The 
following tabfe b the result of a great number of experimentj 
- lod calculations, and is believed to be more accurate than any 
hitherto published. 

LOG TABLE— BOARD MEASURE. 
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How many feet of inch square edged boards can be ea 
&om a log 19 feet long and 27 inches diameter? 
Under 19 and against 27 we have 569 feet, the answer. 
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352. Boox-K£KFiNO is the method of recording a systematic accemt 
of mercantile transactions. 

Every mercandle transaction consists in giving one thing for another. 
This chans^e of property should be disUncUy recorded in a book, or books, 
prepared for the purpose, so that the man of bqsiness may at all times 
Know the true state or his afiairs. 

FARMER'S BOOK-KEEPING. 



FIBST METHOD. 

(4p. * By this mpflbod but one book is necessary, which shoiUd be ruled 
wiih iBur cofumns on the riffht Jhand side of each page, two for debtor col- 



right 
t, in< 



umnsj^ and two for credit, mod one c(dumn on the left hand side for the 
date, as in th6 following example. 



1 
1828. ' 


THOMAS HARDY, 


De 


t>tor. 

cts. 

00 


Cre 

$ 


ditor. 
cts. 


Jan. 28. 


Dr. to 2A tons of hay, at ^8. 
Cr. by 14 bush, of com, at 48 cts. 


29. 






6 


72 


Feb. 2. 


Cr. by cash. 






6 


00 


' 4r. 


Dr. to 30 lb. of flax, at 12 cts. 


3 


60 






9. 


Dr. to 26 lb. of flax, at 12 cts. 


3 


00 






April 14. 


Cr. by 12 bush, wheat, aX $1. 






12 


00 


'^ u 


\ Or. by cash to balance. 






2 


88 




1 


26 1 60 


26 60 1 



On account of its simplicity, the above method is! probably the best 
which can be recommended to farmers and country mechanics. In keeping 
books in this way, it will be necessary to leave a considerable blank 
after eateh man's account, that it may be continued without transferring it 
to another t»ct of the book ; and also t^ have a list of the names with the 
pages stanaing against them for the more convenient reference to the sev- 
ereu accounts. 

854. The person who receives any thing of me is Dr, to me, and the 
person from whom I receive is CV. Or, the person, who becomes indebted , 
to me, whether by receiving goods or money, or by my paying his debts, 
&c. must be entered Dr. : and the person to whom 1 oecome indebtej, 
whether by receiving flrom him goods or money, or by the payment of a^ 
debts, must be entered Cr. *' 



SECOND METHOD. 

s66« By this method the debt and credit are entered on separate 
pages facing each other, with the debt on the left haiid, and Ibe credit oa 
ttM right hand, as in the firilowing example. 



4' -r* 



fr 



156 



BOOK-KEEPING. 



856,337. 



s 


cts. 


1825. 






Jan. 1 


4 


60 


6 


2 


76 




3 


76 


t, 21 
Peb.n 


7 


60 


13 


1 


76 


24 


3 


30 




23 


66 



1825. 
Jiu. 1 

8 

Feb. 2 

14 

19 

24 



PiTER PlNDLK, Ih. 



To 3 cords of wood, 

at Jjl 50 
To df bush, of rye, at 

50 cts. 
To 3 Ipisfe. of wheat, 

at 51 25 
To 5 cords of wood, 

BX$150 
To 7 bush, of oats, at 

25 cts. 
To cash to balance 



Peter Piwdle, Cr. 

Uy 121b. shingle-nails, 

at 10 cts. 
By 251b. of sugar, at 

11 cts. 



By U cwt iron, at ^6 
^b. young 
tea, at 51 10 



By ^b. young hyson 



By 101b. of loaf sugar, 

at 30 cts. 
By 6yds. black silk, 

at do cts. 



I 


cU. 


1 


20 


2 
9 


76 
00 


2 


20 


3 


00 


6 

23 


40 

56) 



866. Either of the foregoing methods may answer for farmers, and for 
mechanics generally, but to the retail merchant, and others whose business 
is extensive, an acquaintance with book-keeping by the day-book and leger, 
called SINGLE entry, or by the day-book, jo'mial a^d leger, called dou- 
ble ENTRY, is indispensable. The lattegi^ mftch tlMLmost perfect axstem, 
and far best for wholesale dealers, but as iris more complicated ji^H^m 
used, we shall confine our attention to ^^^^kg^^t which is ge^fiilB^lDi^ed 
by merchants and others in this country. 





BOOK-KEEPING BY JINGLE ENTRY. 



Single entry requires two principal books, the day-book, or waste book, 
and the leger, and one auxiliary book, the cash book. 

1. THE DAY BOOK. 

357. This book is ruled with two columns on the right hand for dollars 
and cents, one column on the left, for inserting the folio or page of the leger 
to which the account is transferred, and a top line over which is written the 
month, date and year. The articles are separated from each other by a line 
drawn across the page, and the transactions of one day from those of another 
by a double line, m the centre of which is the dav of the month. 

This book commences with an account of all tne property, debts, fcc. of 
the person, and is followed by a distinct record of all the transaftions in 
traue in the order of time in which they occur, with every circumstance 
necessary to render the transaction plain and intelli^ble.* 

In entering accounts in the day-book, the following order should be ob- 
served : 1, the date ; 2. the name of the person, with the abbreviation Dr. 
or Cr. at the right hand as he is debtor or creditor, by the transaction ; 
3, the article or articles with the price annexed, and the value carried out 
into the ruled columns, with the amount placed directly under, when there 
is more than one article charged ; an^ 4, the page to which the account is 
Mtosferred in the leger. For the better understanding of the day-book, see 
tSNpecimen annexed. 



' * As the day book is the decisive book of reference^ in case of any ^p^ 
posed mistake, or error in the accounts in the leger, it is of the greatest un- 
portaace that every transaction be noted in it wiui particular persptcuify and 
aecnracy. 
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2. TH£ LEOEB. 

858. Each page of the leger is ruled with a top line, on which is written 
the name of the person, and marked Dr. on the left hand for receiving the 
debited articles, and Cr. on the right for receiving the credited articles of 
the day-book. On the right hand of both Dr. and Cr. sides, are ruled two 
columns for dollars and cents, and on their left, two columns, one for the 
page of the day-book, and one for the month, and for the date. The leger 
lias an index^ in which the names of persons are arranged under their inilal 
letters, with uie page in the leger, where the account may be found. 

369. RuUfor Posting. --AJndi&t the name of the person, enter the sev- 
eral transactions on the Dr. or Cr. side in the leger, as they stand debited 
or credited in the day book. When several things are included in the same 
transaction^ they are distingijpbed by the term " sundries.'' Some account- 
ants enter m the leger onlyjj^ pa^ of the day-book and the amount of the 
transaction, without speci^^g tne items, but the former is thought to be the 
most correct method. 

860. Balancing Accounts.'-'-^Nhea. all the articles are correctly posted 
into the leger, each account is balanced by subtracting the less side fi^m 
the greater, and enteiillg the balance on the less side, by whieh both sides 
are ma% equal. The excess of all the balances on the Dr. over those en 
the Cr. (ides, being added to the cash on hand and the vaJue of the goods 
unsold, we sum 4s the net of the estate, which, compared with the stock at 
the commencement of business, exhibits the merchant's gain. 

861. When the place assigned to any person's account is filled with 
items, the person's name must not be entered the second time, but may be 
transferred to another page in the following manner, viz. Add up the Dr. 
and Cr. columns and against the sums wnte, Amount tranaf erred to page 
— , here inserting the page where the new account is opened. Begin the 
new account by entering on the Dr. side. To amount brciughtfiom page »-, 
inserting the page of me old account, and on the Cr. side. By amount 
brought from page «— , inserting the pi^e of the old account, placing the 
sums in their proper columns. 

As several day books and legers may be necessary in the progress of 
baaness, they should be distinguished by lettering thon, as follows : day- 
book A. day-book B. &;c.— leger A. leger B. &c. and in posting accounts 
into the teger, there must be a reference to day-book A. or B. dec. as the 
account is found in one or another. 

3. CASH BOOK. 

.862* In the cash-book are recorded the daily receipt and payment of 
money. For this purpose it is ruled ^th separate colmnns, one for money 
received, and the other for money paid, in which should be recorded 
merely tne date, to or by whom paid, and the sum. The cash-book is con- 
venient, but not absolutely necessary. Other auxiliaxy books are some* 
itoes used, and are important in some kinds of business, but the account- 
ant will readily form these for himself^ as circumstances render them ne- 
cessary. 
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^18S5. 



1G.0C 



JStSEy" . 

Of nadT monay, fBiKl> 
and debtt due -- — - 
IlDuMfa; SUndiil 
cIhuiI, Alboay. 
Hour ca hud SBSSM 

1 P.PiDdar owu at S13.00 

1 Jolm Kellej', • ■ 122.00 

S Thomas Scan, 
16ewl.sug.a9.S01f 
S5quinl.fi3ha3.50 ( 
SOoVcoBeBo^ia I 



Owed by mf^T the ^c 

Tinioihj SUndish. 

'o David TeiTj, »s 

per accoUDt, XIS.Dt 

John Strong, 146.D( 

Felii Siom, E3S.0( 



!'I^48 



'IveWcr Wancn Dr. 



•BTainglc enlry, gddds boi. 
kept Sir the purpose, nr poaled 
or biJIs of parcels. This melt 
Is an credited the s«tler, a 



Charles Gray 
"^o 8 lbs. sugar ■ 

SBt-Hysoa lei 

Febraary 

-■itiK Cole 

Ity IZDgsl. molai 

B6b^.*uk 



*ioo Pond juDr. 

6gal.N.E.m^.53 

^s, DiolasAea i 



s^^ 



To i quinl. fish I 
■- lbs, sugar 
gal. molasses 



unedjately into the leger (rota 
I is not, bowcYcr, ndonled h. 
I aAerwvds trHaaJbrnd to hL 
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g ] February 10. 

P.lDen Burt 

3- - • 



3 



3 



1 



To 10 gal. N.E. rum a .50 
5 galS. molasses a .40 



Philip Carter Dr. 

To 16 lb. coffee - a .'2S, 
II lbs. sugar - a .12 
4 lbs. Borca tea a .61 
1 quint, fish a ^4.25 
-J 11 



John Dana Dr. 
To4gal. winfe - a $1,15 
12 



David Terrv Dr. 

To cash to bal. for. accH. 



Peter Pindar 
By cash 'm full 



Cr. 



1 



1 



1 



2 



3 



2 



2 



S 



1 



Feli^ Storrs Dr. 
To cash on former acc't. 
^.-14 



DAY BOOK* 

March 1. 

let J^.IJfared Dill ET 

2 To 211 lbs. coff«« - a 32. 
3(4 lbs. sugar -a. 14 
9} gal. wine - a ^1.62 



[4 



David French Dr. 

To 2 quint, fish - a $^S& 



Samuel English Cr. 
By JO bush, rve - a 54 
cash to balance ;^2.52 



Sylvester Warren Dr. 
To 1 gal. wine - a $\.16 

3 gal. N. E. rum a .53 

Cr. 
By 10 bush, wheat a ,92 

3 bush com - a ,48 



^^^mmn^^m* 



John Strong Dr. 

To cash to Dal. for. acc't 



Aaron Potter Dr. 

To 24 lb. H. tea a $\SIQ 
^ quiot. fish m a 4.10 
50 lbs, coffee - a .30 

Zera Colemaui 
By 233 lbs. 



pork 
■20— 



Cr. 
a .04^ 



Tittts Cole 
To <»ul| w full 
26- 



Dr. 



Si^ion Pond Dr. 

To 1 chest BoJy^A tea, 
801bs« ' r ^ a M 



Sainael Adams Dr. 

To cash in fuH 



11 



12 



100 



131, 



8 



^ 



3 



10 



99 



49 



10 



194 



3p 



, 161 



50 



92 



34 



64 



25 



,05 

48 

98 

$0 
25 



3 



3 



Charles Lymcui Dr. 
To6iqumt.fish a $4.25 



Dan Burt Cr. 

By cash in ftill by J. Stan- 



Simon Pond Dr. 

To 4 quintals fish a $4.25 



Charles Gray Cr. 

By 5^ bush, wheat a .92 
Cash to balance .63 



Augustus Young Dr. 
To 112^ lbs, sugar a .11 



Calvin Owen Dr. 
To 5i lbs. H. tea a $1.19 
8 



Noah Drew Cr. 

By 1 hhd. W. I. rum, 
63 gal. - - - a .75 
^ 10 



Calvin Owen 
By cash in iUIl 



Cr. 



Levi Munson Cr. 

By cash on account 

. 11 



Charles Gray Dr. 

To 10 g. W.I. rum a 1.25 



Levi Munson Dr. 

To 5i g.W. i. rum a 1.25 
16 gal. molasses a ,40 

■ ■ ■ .M.- i ii 

Felix Storrs Dr. 



To cash in full 

■ II !!*■ 15- 



Philip Carter Cr. 

By a9 order OQ J. "nnker 



Aaron Potter Cr. 

By cash on Account 

18— 



ct. 



25 



25 



27 



63 



7 
17 



12 



47 



11 



59 

38 
84 

25 
53 



5 

12 

13 

100 

11 

35 



50 



28 



65 
50 



Simon Pond Qr. 

By 2U bush, xye 4» .52 
llAbush. com a ,48 
19 1 -^- 



Levi Munson D^. 

Tol2gal.N,E>rumaJ50 



16 



70 



61 



» 
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BOOK-KEEPING. 



DAT BOOK. 




March 22. 



March 30. 



'.(John Dana Or. 
a Sy cash in fall 

SlCharles Lyman Cr. 

|By cash in fall, on acc't. 

I 24 



3| David French Dr. 
To 1^ gal. wine - a 1.75 
3 gal. W. I. nun a .94 
26 



2 



3|Jared Hill Cr. 

By cash in full on acc't. 

3 Noah Drew DrT 

To 233 lbs. pork - a .05 
10 bush, wheat a .98 
28 



Levi Munson Dr. 

To 16 lbs. coffee a .22 
4 " Hyson tea a 1.20 



27 



21 



ct 



63 



45 
25 

45 



8l32l 



T. 

3 
3 

2 

2 

1 

2 



David French 
By cash in fall 
31- 



Cr. 



Augustus Young Dr. 
To 13 lbs. coffee - a .22 

Cr. 
By 101 bush, wheat a .94 
cash to balance $5.H 
April 2- 



Levi Munson Cr. 

By cash on account 



Charles G^ay Cr. 

By cash on acc't. in fall 



Simon Pond Dr. 

To28gal.N.E. roma.61 
26 gal. W. Lnun a. 94 



[6 



13 



ct. 
95 



2 



86 



15 24 



10 



12 



25 



50 



38 72 



11 

Dr. 



TH£ LEGER. 

SAMUEL ENGLISH 



[1 

Cr. 



1825. 
Jan. 4 



To sundries as per 
Day Book 



12 


90 


1825. 
Feb. 5 
13 


2 
3 



By 6 bush, wheat 
sundries 



4 
_7 

12 



98 
92 

90 



Dr. 



PETER PINDAR 



Cr'. 



1825. 
Jan. 3 



Tobal.on old acc't. 



212 



1825. 
Jan. 4 
Feb.121 3 



1 By cash on acc't 
cash in fall 



112 
100 



212 



Dr. 



SYLVESTER,WARREN 



Cr. 



I 1825. 
Jan. 7 
|Feb.l4 

I 



To sundries 
sundries 



7 
J 

10 



30 
34 

64 



1825. 
Feb.l4 



3 



By sundries 



10 



64 



Dr. 




SAMUEL 


ADAMS 






Cr. 


1825. 
Feb. 3 
26 


2 
3 


To cash on acc't. 
. cash in fall 


126 
161 

288 


75, 
25 

23, 


1825. 
Jan. 10 


1 


By sundries 


288 





if: 



LEVI MUNSON 



Cr. 



1825. 










1825. 










Jan. 10 


1 


To sundries 


5 


19 


Feb. 8 


2 


By sundries 


18 


84 


Feb. 8 


2 


sundries 


22 


90 


Mar.lO 


4 


cash on acc*t. 


5 








Amount transfer- 


.^ 


._ 






Amount transfer- 


... 


... 






red, page 2 


28 


09 






red, page 2 


23 


84 



IftOOft-ft^fePIKlft^ 



161 



Dr. 



CHARLES ORAY 



Ct. 



1826. 
Jait.24 
Maf.U 



DA 



10gIs.W. l.rum 



ii I ii 



6 
12 

18 



ct. 

m 

60 
09 



1825. 
Mar. 7 
April 2 



Bj Sundries . 
cash ifl full 



^ 



6 

12 

IS 



ct 

69 
50 

09 



SIMON POND 



Cr. 



1825. 










1826. 










Feb. 2 


2 


Td5gls. N.E.riim 


2 


65 


Mar.18 


4 


By sundries 


16 


70 


26 


3 


1 chest Bohea tea* 


56 


20 






Balance trans- 






Mar. 6 


4 


4 quintals fish 


17 


00 






ferred 


78 


87 


April 2 


6 


sundries 


38 


72 








93 


m 


.^—4. 






93 


£2 




h 









Dr. 



LEVI MTJNSON 



19 
28 



Cr. 



To amt. from p. 1 
[^ahdries 

12 gls. N. E. rum 
sundries 



28 

13 

6 

8 



6569 



09 
28 
00 
32 



1825. 
April 2 



By amount brought 
from pagfe 1 
cash on account 
Bal. transferred 



23 
10 
21 



84 
26 
60 

69 



Dr. 



ZERA COLEMAN 



Cr. 



Jan. l3 



2 



To 3 quintals fish 



12 



75 



1826. 
^eb. 16 



By 233 lb. pork 
Bal. transferred 



10 

_2 

12 



Dr. 



JOHN KELLEY 



Cr. 



Jail, d 



Tobsfl. oiioldacc't. 



122 



1825. 

Jan. 13 

Feb. 8 



By cash on accH. 
cash in fiill 



50 

72 



122 



ur 



TITUS COLE 



C»*. 



1825,1 
Feb.20l3 



M > 



To cash in full 



194 



98 



1826. 
Feb. 2 



2 



By sundries 



19498 



Dr. 



SOtm STFtONG 



■*- •~' ' "^ •♦ 



ii II 



-uu. 



C/f. 



1^67 
FsLn. 13 



^eb.l4 3 



2 



To cash on acc'<. 
cash in fu)l 



46 
99 



146 



75 

25 

00 



'; 1826. 
iJsffi. 3 



By badance on old 
accooiit 



i46 



Dr'. 



. 1 ' I \t I 



' ---^ — ■ " ■ 



CALVIN OWEN 



^j^ 



Ct^. 



2 



L18S6 
reb. 3 
Kf. 7r4 

t 



To sundries 
^ lb. Hy sou tea 



11 



469 
6&I 



m 



1^^ 

M^I014 



mmmmti^Jk 



T)aOMA$ J3COTT 



IV. > THOMAS ^GOn 

fmtrr • ' I- \ 'fri«a&,' 

pan. 8|l(Tobal.onoMacc^| 16| [iFeb. 6 
14* 



By cash in full 

• r 






By cash in full 



jefj 
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BOOKHLEEPIKOt 



Dr, 



DAN BURT 



It 



Feb. 10 3 



|f 



To sundriM 



tl ld25. 
liMar. 4 



By emak in fiiS 



i.1 



Dr. 



PHILIP CARTER 



Cr. 



Itt*. I I 
Feb. 1013|To attndrifeg 



u|65l'Mar.i5 



By order on J. Tin- i 

kerfor 111651 



Dt, 



JOHN DANA 



1825. 
Feb. 1 1 (3|To 4 gah. wiac 



1825. \ { 
Mar. fej5|By cash in fiiU 



Dr, 



DAVID TERRY 



Cr. 



lETT 

an. 3jl TohaJ.on old accHj 12 



i 



1 

eb. 1 



rder 
B cash in full 



Dr. 



FELIX STORRS 




12 



6V. 



vsssr 

Feb.l2 
Mar. 14 



To cash on accH. 
tWik in full 



138 
100 

238 



1825. 
Jan. 3 



i 



By bal. on tAd acc^t. 



238 



Dr. 



DAVID FiCENCH 



Cr. 



I 1825. 
JFcb: 14 
Ullar.24 



I^Jh 



To 2 quintals fish 
sundries 



8 
5 

13 



50 
45 

96 



1825. 
Mar. 30 



By cash in fiiU 



13 



95 



Dr. 



AARON POTTER 



Cr. 



"i§5sr 

Feb. 16 



To sundries 



49 



05 



18267 
Mar. 15 



By cash on acc'U 
balance 



25 
J3 

49 



50 
55 



06 



Dr. 



CHARLES LYMAN 



7>. 



1825. 
Mar. 7 



To 6k quintals fish 



>6A quint 
' "'^ ■■■■ 



asb 






63 



1825. I 

Mar. 22 5 



By cash in firil 



27 



63 



Dr. 




AUGUSTUS YOUNG 




Cr. 


18^5. 










1825. 










Mar, 7 


4 


Toimib. su;^ 
13 lb. cofiee 


12 


38 


Mar. 31 


4 


By sundries 


15 


24 


31 


6 


2 


86 












=i-SS3t 






15 


U 













Dr. 



JARED HILL 



Mar. 1 



^bA*l*B^Btfta 



Cr. 



To sundries 



25 



11 1825. 
25 !Mar. 26)4 



By cash in full 



25 



NOAH DREW 



25 



—I* 



M)ir.26 



- 



To sundries 
balance 



'■ 



21 

25 



47 25 



45 
80 



1825. 
Mar. 8 



Ml^H*. 



Bylhhd.W.}. rum 



47 



25 
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IRDBX TO THS LBGSB. 



A p. 

4claini, Samuel 1 

B 

Burt, Dan 3 

c 

CartehPhilip S 

Cole, Titus 2 

Coleman, Zera 2 

D 

Drew, John 3 

Drew, Noah S 

£ 

English, Samuel ' 1 

p 

French, David 3 



6 

Qnj, Ch«ri«t S 

H 

Hai,Jared 3 

K 

K»a»j,Joba t 

L 

Lynwa, CImiIm 3 

M 

Munson, Levi 1, 2 

o 

Oweo, Calvin 2 



P 

Pindar, Peter 
Pond, Simon, 
Potter, Aaron 



Scott, Thomas 
Stom, Felix 
Strong, John 

T 

Terry, David 

w 

Warren^ Sylyester 
Young, Augustus 



1 
2 

3 

2 

3 

2^ 

3 
t 
3 



Book-Keeping, by Single Entiy, shows dearly the state of accounts with 
individuals dealing on cr^t, but does not exhibit the true state of lus af 
fairs to the book kee|>er himself. If, thereiwe, he wishes to know his profits 
OT losses by his business, he must taJce an inventory of his stock on hand, 
balances on book and ready money, and this inventory compared with th£^ 
taken at the commencement of bosm^, will show ifae gain or loss by trade. 

Inventory taken finom the foregoing example ; April 3, 1826. 



Money on hand S46BM 

148 lb. Coffee, a 1^ 27.01 

13334 lb. Sugar, a %A 126.66 

122nb. H. Tea, a $1, 12256 

233 lb. Bohea Tea, a .40 93.20 

23} gal. W. I. Rum, a .76 17.62 

68 gals. N. E. Rum, a .42 24.36 
87 gals. Molasses, a .23 24.36 

69 gals. Wine, a ^1.31 90.39 

Carried up 994.39 



Produce on hand 
Due me as per Leger 

I owe as per Leger 

Net Estate, April 3, 1826 
Net Estate, Jan. 3, 1826 

Net gain in 3 months 



Brought up 994.39 



60.76 
126.29 

1171.43 

26.80 

1146.68 
1060.60 

86.13 



2. BILLS OF PARCE^,S- 



Ko. L 

M(mrovia, Jan, 26, 1825. 
Mr. Oliver Durance, 

Bought of Mr, George MercfumL 
8 yds. of Camblet, at 6f - 6.67 
3yd». of Becking, at djiS - 1.76 
3 yds. of Bombaiett, at 213 1 .12 

^^yd.ofPlush,atlO|6 • 0.66 



No. IL 

/Vrt^ Bee. 29^1824. 
Mr. Mason Prior. 
Bought of John Lurcher, 
One pair of Oxen - $61XiO 
Four Cows • - 49.60 

Received payment, (116.6(^ 

Joav LVBCB^R. 
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3. OP NOTES. 

Ab.Z 

Dorado Sqd. 18, 18i8.— Fdr Vftlud received, I promise to paj 
to Oliver BoufU^fyi, or order, sbcty-three dollars, fifty-^ur eents, 
on demand, with interest after iht&6 months. 

Attest, iSmoihy TuHmorof, Joel Trusty. 

,JSra. IL 

Genev<t, Sort. 18, 18%.— Fof value received, I prOffike to {>ftjr 
to 0. B., or Dearer, *— — — dollars — '^ — cents, ^ik montHs 
after date. ' Reuben Ytt^ctt* 

Ab. Z/7. By two persons* 

BiUfortf Sept 18, 1828. — ^For value received, we, jointly* and 

severally, promise to pay to C* I)., or order, dollaiis 

Cents, on demand, witn interest Alden Faithful. 

Attest, Obed Hale. James FairfaCe. 

Ab. IF. Jiote $0 » Bank, 

Ninety days after date, we, jointly and Severally, promise td 
pay the President, Directors and Company of the United States 
bank, at their office of discount and deposit in Burlington^ six 
hundred dollars, for valuD received* Pet^k Careless. 

Burlington, August 8, 1831. Oliver Sgovel. 

4. OP BONDS. 

A Bona tmth a Condition from one io Another. 

ENOW all men by these presents, that I, C. D* of Sie. lA 
the county of &c. am held and firmly bound to E. F. of &c. in 
two hundiied dollars, to be paid to the said £. F. or his certain 
attorney, his estecutors, administrators, or assigni^, to winch 
payment, well and truly to be made, I bind myself my heirs, 
my executors and administrators, firmly by these presents. 

Sealed with my seal. Dated the eleventh day of in the 

year of our Lprd one thousand eight hundred and twenty-two. 

7%e condition of this obkgation is such, that if the above 
bound C. p., his heirs, execQtofS or adniinistratbrs, do and shaU 
well andifan^ly pay, or cause to be paid unto the above named 
E. F^ wexe^uton, administrators or BoAgitSf the fi»D sum of 
two himdred ddlkfs^ with legal interest fot the sante^ oH 6t l^e- 
fore the elev€mth day of — — next ensuing^ th6 dbi/e h^f^fi 
then this obligation to be Void, or (Otherwise to r^maiix iii full 
force and virtue. 
SIgnedy ifC4 

A Oonditim of d Counter Bondf or Bond qf Indemnthf, tohers 
pne man becomes hiundfor anoUtsr* 
THE conditi(m of this obligation is such, that whereas the 
sibore named A. B., at the special instance and reqaest, and for 
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tiie only proper debt of the above bound C. D., tojo^ether with 
the said U. D^ is, and by one bond or obligation bearing equal 
date with the obligation above written, held and firmly bound 
unto £. F. of &c. m the penal sum of dollars, condi- 
tioned for the payment of the sum of Sic. with legal interest 

for the same, on or before the day of next 

ensuing the date of the said in part recited obligation, as in and 
by the said in part recited bond, with the condition thereunder 
written, may more fully appear : If, therefore, the said C. D^ 
his heirs, executors or administrators, do and shall well and 
truly pay or cause to be paid unto the said E. F., his executors, 
adimnistrators, or assigns, the said sum of &c. with legal inter* 

est of the same, on the said day of &c. next ensuing 

the date of the said in part recited obligation, according to the 
true intent and meaning, and in full discharge and satisfaction 
of the said in part recited bond or obligation : then '&c. other- 
wise &c. 



5. OF RECEIPTS. 

Canaan^ Sept. 19, 1824. Received of Mr. Durance AdUy, 
ten dollars in fuU of all accounts. Jajies Jewett. 

JVb. //. 

Rigaiey Sent. 19, 1834. Received of Mr. James Jewett^ five 
dollars in fiill of all accounts. Durance Adlet. 

Ab. ///. Receipt for an endorsement on a note. 

Buffalo^ Sept. 19, 1824 Received of Mr. Simpson Eastly (bv 
the hand of Titus Trusty), sixteen dollars twenty-five cents, which 
is endorsed on his note of June 3, 1820. Peter Careful. 

JVb. IV. A receipt for money received on account. 

Mwmt HopCj Sept. 10, 1824. Received of Mr. Orland Lan-- 
dike, fifty dollars on account Eldro Eldridge. 

JVb. V. Receipt for interest due on a bond. 

Received this day of of Mr. A. R the sum of 

five pounds in full of one year's interest of 100 pounds due to 

inc on the day of last, on bond firom the said 

A. B., I say received. By mo, C. D. 



6. OF ORDERS. 
J^o.L 

Mr. Stephen Burrows, — Sir, 
For value received, pay to A% B. ten dollars, and place tho 
same to my account. Aloen Cloxjob* 

AftZmot, iS^ 16, 1825. 
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Su^ BasUm, S^. 9, 1824. 

Far value received, pay G« R. eiglity-sU cents, and .this witili 
your receipt shall be ycmr discharge from me^ 
2b JIfr. David Bottonu JoHiv CoLPuaiv. 



7. OF DEEDS. 

JVb./. A Warrantee Deed, 

Kjfow ALL MEN BT THESE PRESENTS, That I, Isaac Snow, 
of Bridgewater, in the County of Windsor and State of Ver** 
mont, gentleman, for and in consideration of one hundred and 
fifty dollars and forty-five cents, paid to me by Samuel Pendle* 
ton, of Woodstock, in the County of Windsor, and State of 
Vermont, yeoman, the receipt whereof I do hereby acknowl- 
edge, do hereby give, grant, sell and convey to the said Samuel 
Pendleton, his heirs and assigns, a certain tract and parcel of 
land, bounded as follows, viz. 

[Here insert the bouniUf together t/pith aU the privileges and 
appurtenances thereunto hdonging,'] 

To have and to hold the same unto the said Samuel Pendle* 
ton, his heirs and assigns, to his and their use and behoof for- 
ever. And I do covenant with the said Samuel Pendleton, hie 
hehrs and assigns, that I am lawfully seized in fee of the prem* 
ises, that they are free of all incumbrances, and that I will war- 
rant and defend the same to the said Soutnuel Pendleton, bis 
heirs and assigns forever, against the lawful claims and demands 
of all persons. 

In witness whereof, I hereunto set my hand and seal, this 

day of •- in the year of our Lord one thousand 

eight hundred and twenty. Isaac Snow. ( ) 

Si^ned^ sealed^ and delivered ) 
%n presence of \ 

B. 6. Km Pi . 

No, H . Quitclaim Deed. 

Know all men bt these presents, That I, A. B>» oi^ &c.« 

in consideration of the sum of dollars, to me paid by 

C. D. of, &c., the receipt whereof I do hereby ac]au)wledge> 
have remised, released, and forever quitclaimed, and do by these 
presents remit, release, and forever quitclaim unto the said 
C. D., his heirs and assigns forever, [Here insert the premises,'] 
To have and to hold the same, together with all the privileffes 
and appurtenances tnereunto belonging, to him the said CSu,^ 
his heirs and assigns forever. 

In tntness, Sfc, 



• 1 



i. 
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JNo. in dibrtgage Deed. 

Know Atx. HXir bt trxsx pebsxhts, Thst I, Simon Peters, 

of — — in the county of ■ ■ in the State of ' - Black- 
smith, in consideration of doUais cents, paid by 

Blvin Pairfece, of in the county of in tiie State 

of ■ ^ Shoemaker, the receipt whereof I do hereby acknowl- 
ed^, do hereby give, grant, sell and convey unto the said 
Elvin Fairfiice, his heirs and assigns, a certain tract and parcel 
of land, bounded as follows, viz. [Here inseri the bounds^ together 
with ail the mrivileges and twpurtenances ffiereunto bdonging,'] 
To have ana to hold the aiore granted premises to the said 
EMn Fairfiu^e, his heirs and assigns, to his and their use and 
behoof forever. And I do covenant with the said Elvin Fair- 
ftce, his heirs and assigns, that I am lawfully seized in fbe of 
the afore granted premises : That they are free of all incum- 
bnmces : That I have good right to sell and convey the same 
to the said 'Elvin Fair^e : And that I will warrant and defend 
the same premises to the said Elvin, his heirs and assigns for 
ever, against the lawful claims and demihds of all persons. 
Provided nevertheless^ That if I, the said Simon Peters^ my 
heirs, executors, or administratprs, shall well and truly pay to 
the said Elvin Fairface, his heirs, executors, administrators or 

assigns, the fbll and just sum of dollars cents, on or 

before the day of which will be in the year of our 

Lord eighteen hundred and ^ with lawfbl interest for the 

same until paid, then this deed, as also a certain bond [or note^ 
as tiie case may he], bearing even date with these presents, 
given by me to the said Famace, conditioned to pay the same 
sum and interest at the time aforesaid, shall be void, otherwise 
to remain in full force and virtue. In witnesstwhereof, I, the 
said Simon, and Sarah my wife, in token that she relin- 
quishes all her right to dower or alimony in and to the above 
described premises, hereunto set our hands and seals, this •— — 

day of in the year of our Lord one thousand eight hundred 

and twenty-five. 

SiMOK Peters, O 
S^ed, sealed^ and delivered, > Sakab Peters, O 

in presence of 3 

R. T. W. A. 



8. OF AN INDENTURE. 

A common Indenture to bind an^ApprenHce. 

THIS Indenture witnesseth, T&at A. B. of, &c. hath nut and 
pkieed, and by these presents doth pot and bind out his son 
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CVIs and he, the said C. D^ doth hereby put, place and bind 
out himself as an apprentice to R. P. to learn the art, trade, 

or mystery of — '■ . The said C. D. after the manner of an 

Apprentice, to dwell with and serve the said R. P. from the 

day of the date hereof until the day of -r which will 

be in the year of our Lord one thousand eight hundred and 

at which time the said apprentice, if he should be living, 

WiU be twenty-one years of s^e. During which term or time 
the said apprentice his said master well and faithfully shaU 
serve ; his secrets keep, and his lawful commands every- where, 
and at all times, readily obey. He shall do no damage to his 
said master, nor wilfully suffer any to be done by others ; and 
if any to his knowledge be intended, he shall give his master 
seasonable notice thereof. He shall not waste the goods of 
his said master, nor lend them unlawfully to any; at cards, 
dice, CH" any unlawful game he shall not play ; fornication he 
shall not commit, nor matrimony contract, during the said term : 
taverns, ale-houses, or places of gaming, he shall not haunt or 
frequent: From tijie service of his said master he shall not 
absent himself; but in all things, and at all times, he sha,U 
carry and behave himself as a good and faithful apprentice 
ought, during the whole, time or term aforesaid. 

And the said R. P. on his part, doth hereby promise, cove- 
nant and agree to teach and instruct the said apprentice, or 
cause him to be taught and instructed in the art, trade, or callr 

ing of a by the best way or means he can, and also teach 

and instruct the said apprentice, or cause him to be taught and 
instructed to read, write, and cipher as far as the Rule of Three, 
if the said apprentice be capable to learn, and shall well and 
faithfully find ^nd provide for the said apprentice, good and 
sufficient meat, drink, clothing, lodging and other necessaries 
fit and convenient for such an apprentice, during the term 
aforesaid, and at the expiration thereof, shall give unto the said 
apprentice two suits of wearing apparel, one suitable for the 
Lord's day, and the other for working days. 

In testimony whereof, the said parties have hereunto inter- 
ehangeably set their hands and seals, this said day of 

' in the year of our Lord one thousand eight hundred 
and . 

Si^^nedj sealed, and ddivered^ } 
%n presence of J 

HNIS. 
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